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[OFFICIAL NOTICE. } 
Annual Meeting, Western Gas Association. 
SECRETARY’S OFFICE, WESTERN GAS ASSOCIATION, 
Quincy, ILLs., April 29th, 1891. 

The Fourteenth Annual Meeting of the Western Gas Association will 
be held at Louisville, Ky., on the 20th, 21st and 22d days of May. The 
Galt House will be the Association’s headquarters, and the business 
sessions of the convention will also be conducted therein. Rooms should be 
secured in advance, as the indications all point to a largely attended 
meeting and an overcrowded hotel. 

Papers on the following timely and important subjects will be sub- 
mitted for the consideration of the members of the Association : 

‘*Gas Engines ; With some Practical Results and Comparisons,” by 
E. H. Jenkins, Columbus, Ga. 

‘*On the Removal of Ammonia frum Illuminating Gas, and the Best 
Method for Its Accomplishment,” by K. M. Mitchell, St. Joseph, Mo. 

‘*Onthe Practical Efficiency of a Semi-Regenerative Furnace,” by 
J. W. Dunbar, New Albany, Ind. 

‘**Municipal Control as an Economic Factor,” by Edward Lindsley, 
Cleveland, O. 

‘*An Annex to a Small Gas Plant; What Should It Be?” by Wm, 
Tracy, Alton, Ill. 

‘*On the Economic Results of an Electric Light Investment, Supple- 
mented by the Author’s Views of the Comparative Cost and Value of 
Coal Gas and Fuel Water Gas for Fuel Purposes,” by Sylvester Watts, 
St. Louis, Mo. 

‘** Does It Pay to Use Inclined Retorts in Small Gas Works?’ by John 


.|Gimper, Leavenworth, Kas. 


‘** An Experimental Illustration of a Simple and Accurate Method of 
Determining the Commercial Strength of Gas Liquors,” by B. E. Chollar, 
St. Louis, Mo. 

Next in value and interest to a paper itself is the discussion which it 
evokes. The Secretary will, therefore, take pleasure in mailing copies 
of any of the above essays to those of our members whose wish it is to 
look them over in advance of the meeting, that they may have ample 
time for a preparation of their opinion of the author’s treatment of his 
subject. As a generous number of each paper will be printed, no one 
need fear that the supply will be exhausted, even though a general re- 
quest be made for the same. 

Application blanks and copies of the by-laws will be sent to those 
desiring to join the Association at the Louisville meeting. 

A. W. LITTLeTon, Sec’y. 


[SPECIAL CIRCULAR. | 
SEOCKETARY’S OFFICE, WESTERN Gas ASSOCIATION, 
Quincy, ILts., April 29th, 1891. 
To the Members of the Western Gas Association : 

To remove any doubt that may exist on the part of our members as to 
the city in which the Fourteenth Annual Meeting of the Western Gas 
Association will be held, the Secretary takes this occasion of announc- 
ing that the original programme will be literally adhered to, and that 





Louisville will be the place. As it may be a surprise to some that a 
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change had been even contemplated, I would state in explanation that, 
since two or three conventions, in addition to the annual meeting of our 
Association, will be held in Louisville during the same week in May, 
grave doubts arose as to the ability of the Louisville hotels to properly 
house our members. As the case was urgent and the time allowance 
short, President Egner sent telegrams to the various members of our 
Board of Directors expiaining the situation and asking their opinion of 
the advisability of a change. All agreed that suitable hotel accommo- 
dations were indispensable to the comfort of our members and the suc 
cess of the meeting, and that if proper quarters could not be obtained in 
Louisville there was no alternative but to issue a call for a meeting to be 
held in some place other than Louisville. Nearly all of the members of 
the Board added, however, that if reasonably good accommodations in 
the Falls City could be assured, they would strongly recommend that no 
change be made. In the meantime, President Egner had set the wires 
at work and kept them so successfully employed that his negotiations 
ended with the most positive assurances, from the well and favorably 
known house of Dennis Long & Company, that our members need not 
have any misgivings on the subject whatsoever, and that ample hotel ac- 
commodations for all will be provided. Mr. A. H. Barret, Chairman of 
our Committee of Arrangements, writes in the same strain. As the 
promise of the gentlemen in question is equivalent to a guarantee of a 
performance, the Secretary feels that he risks nothing in saying that 
first-class hote] accommodations can be readily obtained by those who 
attend. I trust, therefore, this statement will be sufficient to assure all 
who are interested in the matter that whatever rumors may be in circu- 
lation to the contrary, the 20th, 2ist and 22d days of May, 1891, will wit- 
ness the best and most largely attended of all the meetings of the West- 
ern Gas Association, and that to the hospitable city of Louisville will 
fall the honor of being the place in which the same will be held. 
Very respectfully, A. W. LirtLeton, Sec’y. 








BRIEFLY TOLD. 
sieiniitalllipiiomes 

Mr. McMILLIN’s ConpITION.—The many friends of Mr. Emerson 
McMillin will, no doubt, rejoice at having positive assurance that the 
injuries received by him through the overturning of a Wagner sleeping 
coach (attached to Big Four Train No. 10, east bound from St. Louis), 
at an early hour of the morning of Sunday, April 26, are not nearly so 
serious as the early dispatches indicated. The physicians in attendance 
reported no bones broken and are confident that he will be able to resume 
his ordinary routine within afew days. His injuries, which consisted 
largely of bruises, were very painful, and there is great cause for thank- 
fulness, because of the narrow margin between what might have been 
and that which is, that this is not an obituary notice instead of a message 
that his recovery is assured. 





PREMATURE PROPHESIES.— Al] cross roads of the middle portion of the 
world’s history were said to lead to Rome, and although this would 
seem to indicate that the engineers of those days were adepts at con- 
centric construction, it nevertheless does not follow that they did not 
know when it would be good policy to move in a straight line instead of 
around acircle. In queer contrast to the alleged practice of the ‘‘con- 
centrists,” some of our later-day constructors seem to have convinced 
themselves that they are Rome, and that all roads naturally point their 
way. This belief might be inconvenient in seasons of drought, when 
roads are liable to be dusty, which is bad for one’s vision, with all the 
unpleasant consequences that can follow an obscuration of the sight. 
All of which means that it is not wise to tell everything that one knows, 
even though much time would not be taken up in the telling. Some of 
the gentlemen who imagine that they are Rome have found it necessary 
to rush to the fore with the opinion that: the Western Association would 
be better suited this time were the place for holding its annual meeting 
changed from Louisville to——; well, they did not exactly know where! 
The ones who so speedily aired their knowledge are not connected with 
the Western Association in an executive capacity, and so would seem to 
be fairly open to the charge of intermeddling—perhaps ’twas the dust 
from the roads which encircle them that clouded their perception. It 
is true that the executives of the Association, in their anxiety to 
make assurance doubly sure, did counsel among themselves as to 
whether Louisville’s capacity (under the circumstances) for absorb 
ing a very large number of transients, and putting them at their 
ease in their inns, was likely to be overtaxed, and it is also certain 
that the aforesaid executives were the only ones who had any right 
to put their doings in this respect forward publicly. The time for such 
announcement came to hand, and Secretary Littleton promptly, in a 
special circular published to-day, tells what was done and why it was 





done. Even people who live in the center of the cross roads ought to 
respect constituted authority, and should refrain from trying to blind 
others with a dose of the dust that enables them toliveon io complacen- 
cy, but with their eyes shut. We cannot add anything to the force or 
clearness of Mr. Littleton’s explanations—they are like himself, big, 
broad and brave. To President Egner should be given the credit of sa- 
gacity, sharpened by his anxiety to cause tne coming meeting of the 
Western to be firmly intrenched in the safety of success, for his action 
in putting upon Messrs. Barret, Dennis Long & Co., and others of the 
local committee, the onus of killing rumor by bonding themselves. The 
Board of Directors, too, should be credited with faithfulness in respond. 
ing sharply to the call of their superiors in office. There is, as we said 
in our last issue, complete certainty that all who see fit to visit with the 
Western at Louisville at the appointed time will comfortably assist at 
the best meeting the Association has ever held. 





THE COLUMBIAN LaND Company's BILL SEEMS TO BE SUFFERING 
FROM AN ATTACK OF La GrippE.—The Rhode Island Legislature, 
through its lower branch, decided, on April 28th, to continue the bill to 
the May session. The motion to continue was offered by Mr. Warwick, 
of Hannoford, and it was adopted without debate. This we presume, if it 
does not virtually kil] the measure, puts it in a very weak state, from 
which condition we hope it will never feel the effect of returning vigor. 
The whole scheme was simply a grab, from the-grip’ of which we hope 
the recognized gas interests of Rhode Island will never again be threat- 
ened. 


THE VALUE OF AssocIATION MEETINGS.—The third annual meeting 
of the engineers in the employ of the United Gas Improvement Compa- 
ny was held at the Continental Hotel, Philadelphia, on April 21, 22, 23 
and 24, and from all that we can learn of the proceedings, the gathering 
was a thoroughly profitable one. Very nearly, if indeed not every Com- 
pany controlled by the parent Company was represented in the conven- 
tion, and even far away South Dakota responded to roll call in the per- 
son of Mr. L. D. Spragle, of the Sioux Falls Gas Light Company. 
Many subjects of interest were discussed, the presentations being made 
in the form of set papers and of reporis from special committees 
charged with examining and reporting upon the best means of securing 
uniformity of practice in certain directions, such for instance as rules 
for pipe-fitting guidance, including methods of inspection, boiler set- 
tings, andsoon. General Superintendent Humphreys presided. One 
feature of the sessions was the dinner given at the Gas Appliance Ex- 
change, on 15th street below Market. The food was cooked by means of 
gas, in view of the audience, by certain women experts from the Phila- 
delphia Exchange for Woman’s Work. The menu was quite elaborate, 
and from the way in which its courses were disposed of, evidently the 
guests had their appetites with them. Having failed to receive any in- 


formation from the United Gas Improvement Company of an official 
nature, respecting the meeting, we presume the proprietors thereof do 
not desire to have their proceedings reported. Respecting their wishes 
in this regard, we mention the meeting merely to show that a Company 
managed by astute men finds it profitable to gather its engineers together 
once a year, at its own expense, both for transportation and time, for the 
purpose of comparing their experiences in the conduct of similar busi- 
ness at widely separated points. If it pays the Company todothis, how can 
other proprietors of gas works find argument to defend their assertions that 
Association meetings mean waste of timeand money. The hide bound pro 
prietor must go to the wall unless he tries to keep up with the procession. 








THE POPULARITY OF THE Roots ExnavsTerR.—The P. H. & F. M. 
Roots Company, writing under date of April 28th, says: ‘‘ We have to 
report that our gas exhauster business, so far, is very good, and the 
prospects are that we will have an exceptionally good year. Some of 
our recent shipments and orders on our books are as follows: Mutual 
Gas Light Company, Savannah, one exhauster and engine, combined on 
same bed plate, of a daily capacity of 75,000 cu. ft.; Bartlett, Hayward 
& Co., for Bristol (Tenn.) (tas Light Company, exhauster and engine 
combined, capacity 96.000cu. ft.; Bartlett, Hayward & Co., for Newark 
(N. J.) Gas Light Company, two exhausters and engines combined, 
capacity 2,000,000 cu. ft.; also two No. 4 blowers and engines for the 
Newark Companys water gas plant; Southern Fuel Gas Company, 
Maysville, Ky., one exhauster and engine combined, capacity 1,100,000 
cu. ft.; one exhauster and engine combined, with pipe fittings, gas valves, 
governor, etc., with capacity of 250,000 cu. ft., for Massillon (Ohio) Gas 
Company ; Peoria (Ills.) Gas Light Company, oneexhauster and engine 
combined, with 16 in. gas and bye-pass valves, pipe fittings, governor, 
etc., capacity 2,000,000 cu. ft.; for Burdett Loomis, four hot gas ex- 
hausters, with engines combined, capacity of each 3,500,000 cu. ft. In 
addition to these is the large exhauster for the Consumers’ Gas Company, 
of Chicago, mention of which was previously made in the JOURNAL.” 
President Roots and his associates are bent on keeping that factory of 
theirs going for all it is worth. 
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Two Interesting Papers. 
a re 
By Pror. Vivian B. LEWEs. 


(Read at the April Meeting of the London Section of the Society of 
Chemical Industry. Reprinted from the London Journal. | 


THE ANALYSIS OF ILLUMINATING GASES. 


Professor Lewes commenced this paper by observing that during the 
past year he ‘had had to make analyses of coal gas and water gas carbu- 
reted with the hydrocarbons obtained by ‘‘ cracking” various grades of 
petroleum oil. At the outset he found so many difficulties that he thought 
his experiences and the conclusions he had arrived at might be useful 
to others engaged on similar work. Proceeding, he described the methods 
of analysis devised and perfected by Bunsen as being far too tedious to 
permit of their being employed for practical purposes ; whilst many of 
the newer processes and forms of apparatus were, he said, so fraught 
with error that the results obtained were more likely to create confusion 
than to serve any useful end. After careful consideration, he adopted 
the form of apparatus introduced by Mr. J. E. Stead, the main principle 
of which he explained. In the first analyses made with this apparatus, 
the author was struck by the insufficiency of detail to be found in the 
various works on gas analysis ; and he also discovered that wide dis- 
crepancies existed in-the results obtained on making several analyses of 
the same gas. Taking illuminating gas or carbureted water gas, he 
pointed out that the chief constituents to be determined were hydrogen, 
hydrocarbons, carbon monoxide, carbon dioxide, nitrogen, and oxygen; 
while under certain conditions it was important to know the percent- 
ages of acetylene, sulphureted hydrogen, and carbon disulphide present. 
None of the analytical schemes set forth in the text-books gave anything 
approaching concordant results in his experiments ; and although with 
an ordinary coal gas he was able to get two analyses of the same sample 
within a few per cent. of each other, carbureted water gas gave such 
widely different results that it was evident something was radically 
wrorg. The results uf the experiments soon showed that, even with 
common coal gas, the ordinary method of analysis was absolutely use- 
less, as the cuprous chloride employed to absorb carbon monoxide was 
nearly as good an absorbent for unsaturated hydrocarbons and oxygen 
as the liquids generally used for their determination ; and this was the 
case whether it was used in acid or ammoniacal solution. A still more 
serious cause of error applied to all methods of analysis which Professor 
Lewes had seen suggested. All researches on the composition of coal 
gas pointed to the presence of ethane, and probably of higher members 
of the marsh gas series; while in carbureted gases they were un. 
doubtedly present to a far greater extent. Ethane, propane, and butane 
had all been shown to be present in small quantities. Seeing that ethane 
gave double, propane three times, and butane four times its own volume 
of carbon dioxide, it was evident, he said, that exploding with oxygen, 
and taking the volume of carbon dioxide as representing marsh gas, 
would undoubtedly give too high results with ordinary coal gas ; while 
with carbureted gas, it would render the whole of the analysis useless. 
Moreover the free oxygen was next absorbed, and the remainder taken 
as nitrogen ; and the volume of gas was taken as representing the hydro- 
gen in the gas. The result was that the hydrogen was far too low, not 
only because the volume of marsh gas was too high, but because the 
residual nitrogen, having to bear the brunt of all the errors of analysis 
throughout some seven or eight absorptions, was always too high. These 
errors in the quantity of marsh gas and hydrogen rendered worthless 
the calculations of the carbon and hydrogen density of the gas, on which 
great stress had been laid as showing the composition of the hydrocarbons 
present. On the whole, therefore, it was not to be wondered at, said the 
author, that no relation had been discovered between the carbon and 
hydrogen density and the illuminating value of the coal gas. 

The author then described a series of experiments which he had made 
with a view of determining the best order in which to use the various 
absorptive liquids, and also to find how far an absorbent could be found 
for the ethane, propane, and butane. Preliminary experiments showed 
him that these latter were taken up by alcohol, olive oil, or paraffine; the 
last-named, when properly prepared, being by far the best and quickest 
absorbent of the three. To make the experiments as definite as possible, 
solutions of known strength were employed ; those which the author 
found to be the most advantageous being described by him. The gases, 
he continued to remark, were obtained as nearly pure as was compatible 
with ordinary manipulative precautions and methods of purification ; 
and the percentage of gas and the nature and percentage of impurities 
were ascertained—the absorption figures given in the tables being in each 
case the amount of pure gas taken. Having explained the mode by 
which he prepared the methane, ethane, ethylene, carbon monoxide, and 








oxygen, the author said that water was used as the trapping fluid in all the 
experiments. In each determination, the gas was, after measurement in 
the eudiometer, run into the laboratory vessel, and allowed to stand 
quietly for ten and twenty minutes respectively over the absorbing fluid, 
the amount taken up being measured at the end of each period ; whilst 
in a second experiment, the absorbent liquid was kept agitated for the 
same length of time in contact with the gas. The following table (which 
was exhibited in the room) contains the results of the experiments : 


Ethylene. 
Absorbent. Still. Agitated. 

fom. 20min 10min. min 
Nordhausen acid _................. 6.2 7.80 97.0 100.0 
Fuming nitric acid............... 9.4 9.87 93.5 93.5 
Bromine in potassic bromide...... 99.2 100.00 100.0 100.0 
SC buddaVnied fot een esc a%s 17.0 56.70 75.0 57.0 
SESS ER a 53.1 62.50 87.5 75.5 
Acid cuprous chloride ........... 44.6 55.50 94.4 109.0 
Amm. cuprous chloride.......... é4 sik eee hea 
Alkaline pyrogallate ............ Soisis diattn cen a9: 
IG 5 i banca vodessesene 37.5 50.00 93.7 93.7 

Ethane. 
danas wake and ibe ve oars 46.4 60.7 89.2 89.2 
Da iiesa a 604k b0¥0 000 0009 82.1 89.2 100.0 100.0 
Ey AiR x snags naewnws 10.7 17.8 92.9 96.4 
Bromine in potassic bromide... .. “Te ines — aie 
Fuming nitric acid ............ ft en Pe 6.4 53.6 
Nordhausen acid........... .... al rece 
Acid cuprous chloride........... 
Amm. cuprous chloride.......... 
Alkaline pyrogallate............. 
OPPS TTTT TEE a 
Methane 

PIR on Sac sbeteseadinesceds 11.2 16.9 43.9 57.8 
NDS gb Oaisag dessinwadec cece 19.6 36.9 64.2 66.7 
oS Seer Sof igs owl 2.5 2.5 11.5 25.5 
Bromine in potassic bromide..... .... ser van Arrets 
Fuming nitric acid.............. Fee's Sica 5.78 11.5 


Nordhausen acid................ 

Acid cuprous chloride ........... 
Amm. cuprous chloride. ....... ; 
Alkaline pyrogallate............. mye 
Sodic hydrate................4.. i 


Acid cuprous chloride.... ....... 83.1 90.0 98.8 100.0 
Amm. cuprous chloride.......... 35.5 57.7 97.7 100.0 
Nordhausen acid................ ide poes oer ae 
Bromine in potassic bromide. .... caw anes sivtt 
Fuming nitric acid.............. ay =< 4.8 4.8 
Alkaline pyrogallate............. 

Sodic hydrate.............-..-5 


Alkaline pyrogallate............. 84.2 88.4 92.6 100.0 


Acid cuprous chloride............ 25.2 50.5 71.5 88.4 
Nordhausen acid................ ratte ars nen, tp Ee 
Bromine in potassic bromide ..... 
Fuming nitric acid.............. bt ee as pias 
The author pointed out that these experiments showed that none of 
the absorbents used could be employed to separate ethane or other mem- 
bers of the paraffine series from the methane, as the latter gas was soluble 
in all of them. Some further experiments, however, showed that, in 
mixtures of ethane and methane, contact with paraffine, with occasional 
agitation for from twenty to thirty minutes, removed all ethane and a 
large proportion of the methane, the remainder of which could be deter- 
mined by explosion and estimation of the carbon dioxide formed—the 
volume absorbed by the paraffine, plus the volume of carbon dioxide 
produced on explosion, giving the total volume of saturated hydro- 
carbons. Reference was here made toexperiments with the unsaturated 
hydrocarbons, which showed that it was not possible, by any of the ab- 
sorbents at present in use, to effect a separation. Theauthor then stated 
that his experiments clearly fixed the order in which the absorptions 
must be made, but only gave a general indication of the time necessary 
to complete the estimation of small quantities of any particular gas in 
the presence of a large volume of diluents. This he had attempted to 
determine by making and analyzing mixtures containing known volumes 
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of the various gases ; and the general scheme of analysis which gave 
hini the’ best results was as follows: Two carefully calibrated Stead’s 
apparatuses were faken—one containing mercury as the trapping fluid, 
the other water, over which all the ordinary absorption analyses might 
be made ; the mercury apparatus being kept for explosion and subse- 
quent estimation of carbon dioxide. (1) Carbon dioxide and sulphureted 
hydrogen were first absorbed by 50 per cent. sodic hydrate solution ; 
ten minutes’ agitation being sufficient to’ complete the absorption: (2) 
The oxygen was next absorbed ; 20 minutes being, as a rule, needed to 
complete the absorption. (3) The unsaturated hydrocarbons were then 
estimated by absorbing with a solution of bromine in potassic bromide, 
and the action completed in fifteen minutes with gentle agitation. 
Bromine vapor was absorbed before measurement by agitation with sodic 
hydrate. (4) Carbon monoxide was next absorbed by acid cuprous 
chloride, which, the author remarked, must not be used more than twice 
with gases containing 20 per cent. or upwards of monoxide, nor more 
than four tintes with ordinary coal gas. As much as could be ab- 
sorbed would be taken up in 20 to 30 minutes with‘agitation. (5) The 
saturated hydrocarbons were now partly absorbed by paraffine oil ; 30 
minutes being required to ensure complete removal of the last traces of 
ethane, butane, etc. A portion of the remaining gas was run into the 
mercury eudiometer, measured, mixed with excess of oxygen, and ex- 
ploded ; the carbon dioxide formed being then absorbed over sodic hy- 
drate—giving the volume of methane unabsorbed by the paraffine. He 
mentioned that in exploding, the taps of the apparatus should be secured 
by an india-rubber band, as the shock sometimes loosened the cock, and 
caused a leakage. (6) Having determined the gases soluble in sodic 
hydrate, the oxygen, unsaturated h:7drocarbons, carbon monoxide, and 
saturated hydrocarbons, it would be quite allowable to absorb excess of 
oxygen by alkaline pyrogallate, and take the residual gas as nitrogen, 
calculating the hydrogen by difference. It must be remembered, how- 
ever, that in each observation some small error had crept in, and the 
total of these having to be borne by the residual gas of ten operations 
brought out the nitrogen far too high. To eliminate this error as far as 
possible, the author said he started with a fresh measured volume of the 
gas, mixed it with a large excess of oxygen, and exploded over mercury, 
and then treated the residual gas with a strongly alkaline. pyrogallate 
for 20 minutes ; keeping it well agitated in contact with the gas. This 
absorbed both carbon dioxide and excess of oxygen ; and an accurate 
determination of the nitrogen was obtained. The analysis so far was as 
follows : (1) Carbon dioxide and sulphureted hydrogen ; (2) oxygen ; 
(3) unsaturated hydrocarbons ; (4) carbon monoxide ; (5) saturated hydro- 
carbons ; (6) nitrogen ; and (7) hydrogen, by difference. With ordinary 
manipulative skill in transferring the gases from the eudiometer to the 
absorption vessels and back again, the results would be fairly accurate ; 
the carbon monoxide, however, being from 0.5 to 1 per cent. too low; 
and, in consequence, the saturated hydrocarbons the same amount too 
high. 

In the next portion of the paper, Professor Lewes said that to complete 
the analysis with ordinary coal gas, and to trace the action going on in 
many forms of carbureting apparatus, it was necessary to be able to es- 
timate the butylene, sulphureted hydrogen; and other sulphur com- 
pounds which were likely to be present in minute traces, and which 
could not be determined by any volumetric method of the above charac- 
ter. He described in detail a process for doing this as proposed by Win- 
kler, and then concluded by saying that up to now he had found no sim- 
ple and reliable method for the separation and estimation of the various 
hydrocarbons present in illuminating gas, and, until this was done, gas 
analysis could not be of, its full value in helping to clear up many points 
which were still difficulties in the complicated question of carbureting 
gases. He hoped, however, that the work he had brought before the So- 
ciety would be a help to others who, like himself, had had to take up the 
subject of the analysis of illuminating gases ; as although such a meth- 
od as he had described left much to be desired, it gave fairly correctly 
the salient points of importance to the gas manufacturer and consumer. 
Two such analyses could, with good management, be made in a day, so 
that the amount of time expended was not prohibitive ; and he could 
not help thinking that, if some of those gentlemen who claimed to be 
abie to make an analysis of an illuminating gas in something under an 
hour, were to check their methods on known mixtures, they would be 
considerably startled at the results. 

In the course of the discussion which followed the paper, Mr. T. S. 
Lacey said he did not suppose there were many gentlemen present who 
had made analyses of illuminating gas ; but he thought that any one 
who. had had anything to do with this difficult branch of analysis would 
feel very deeply indebted to the author for the work he had carri«d out. 
The text-books seemed to treat the subject as being very simple; and one 





would imagine from reading the descriptions of the processes that they 
could be carried out with the most marvellous accuracy. But when 
they came to actual! y do the work, and especially if they did this very 
rare thing—attempt to repeat their analysis under slightly different cir- 
cumstances, they found that discrepancies occurred Finding out the 
conditions which caused these discrepancies was the important point. 
One of the most difficult things was to know how much oxygen to mix 
with any gas in order to cause its perfect combustion without acting 
upon the nitrogen present in the mixture. With a residual gas, they 
were uncertain as to how much oxygen to use and what pressure to ex 

plode it at; and if Professor Lewes could give them some information 
on this point, it would be very valuable. With too large an excess or 
too small an amount of oxygen, different results were obtained. There 
was one possible ..ixture which would give tolerably accurate results ; 
but it was very difficult to know whether or not one had complete com- 
bustion. Then with regard to the questicn of absorbing the sases of the 
methane series. When sulphuric acid was the absorbent used, none of 
the paraffines were absorbed ; and they constituted an important part of 
the mixture, and might very much affect the illuminating power. The 
figures in the paper would be of great use to those who had to perform 
any of thése analyses ; and if Professor Lewes could give them further 
détails, they would constitute a valuable addition to the limi‘ed amount 
of information that existed at present on this subject, He would like, 
in conclusion, to ask one question—that.was, how the bromine was used, 
and could it be used over mercury ? 

Professor Lewes replied that the absorptions were all made over water. 
He only used mercury-trapped eudiometers for estimating the carbon di- 
oxide in the gas. ’ > 

Professor W. Foster dealt at some length with various points raised 
in the paper. He remarked that it was interesting to hear the author 
recounting the difficulties that one met with in making gas analyses— 
difficulties which he (the speaker) had encountered some six or seven 
years ago; but he believed that Professor Lewe¢ would bave to modify 
some of the assertions he had made. Sulphuric acid he had found was 
a perfectly good absorbent; and he did not think the author wotld im- 
prove upon it as an absorber of hydrocarbons. He had spent some con- 
siderable time in trying to get rid of Nordhausen acid, and had come to 
the conclusion that it was probably possible to replace it. 

Professor Lewes, in reply, said he thought Mr. Lacey had brought 
forward one or two good points; one being the conditions under.which 
they had the explosion taking place, and how those conditions were 
to be modified so that there should not be any oxidation ofthe nitrogen 
going on at the same time as the explosion. He believed Mr. Lacey 
would agree with him in this—that the absorption of the higher par- 
affines was a very distinct step in this direction. If they absorbed the 
higher paraffines, and had only the marsh gas to deal with, and knew 
approximately the amount, they could put in nearly the quantity of 
oxygen required to combine with it. With reference to Mr. Foster's re- 
marks, he was quite sure that, having made a large number of gas an- 
alyses, he must have come across the same difficulttes as ke had himself. 


THE ANALYSIS OF THE PRODUCTS OF INCOMPLETE COM- 
BUSTION. : 

In his opening remarks in the second paper, Professor Lewes said that 
the methods of analysis which served to separate and estimate the con- 
stituents in an ordinary gas failed altogether to detect the presence of 
minute traces of such gases as methane, hydrogen, acetylene, and car- 
bon monoxide when mixed with large volumes of inert gases such as 
nitrogen ; and moreover, as these four gases offered great difficulties of 
separate estimation by any combustion processes at present in use, the 
determination of them in the products of incomplete combustion escaping 
from flames which were used for heating cold surfaces, had hitherto 
proved unsuccessful. Alluding to the paper read at the last meeting of 
the British Association on the products of incomplete combustion of 
gases given off from gas stoves, he said that the author (Mr. W. Thomson) _ 
endeavored to separately determine the quantity of carbon monoxide 
and hydrocarbons in the flue gases ; but, like most other observers who 
had tried to do this, he found it so beset with difficulties that he aban- 
doned the attempt, and contented himself with determining the total 
quantities of carbon and hydrogen escaping in an unburnt condition. 
The experiments showed that the combustion of gas in stoves had been 
far less complete than had been imagined ; but unfortunately they gave 
no idea as to whether the carbon and hydrogen were present with the 
products of combustion simply as such harmless constituents of the gas 
as methane and hydrogen, or whether they were there as the highly- 
poisonous producis of incomplete combustion—acetyiene and carbon 
monoxide. For soice time past the author had been trying to utilize 
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the well-known property which palladium had, of causing the oxidation 
of hydrogen (but not of methane) when a mixture of these two gases 
with air was passed over it as a separation between them. The carbon 
monoxide present, however, would have been a difficulty in the way of 
doing this had not experiments shown that it was oxidized to the dioxide 
under the same conditions as brought about the oxidation of hydrogen 
when passed over heated palladium asbestos. It was necessary to try 
by experiment whether, during the slow passage of a large volume of 
the products of combustion through a heated tube containing a consid- 
erable quantity of palladium asbestos, a satisfactory combustion of the 
carbon monoxide and hydrogen could be obtained, without at the same 
time interfering with the methane present, as, if so, the acetylene could 
be absorbed first of all in the usual way by ammoniacal silver nitrate, 
the carbon monoxide and hydrogen estimated by combustion in contact 
with palladium asbestos, and the methane determined by further com- 
bustion in contact with platinized pumice. 

Having described the manner iu which the palladium asbestos and 
the platinized pumice stone were prepared, Professor Lewes referred to 
the methane, carbon monoxide, and hydrogen used. The percentage of 
true gas in each of these was carefully determined, and a mixture was 
made containing 3.60 per cent. of hydrogen, 71.31 per cent. of air, 20 
per cent..of oxygen, 4.30 per cent. of methane, and 0.79 per cent. of 
carbon monoxide. This mixture was confined in a carefully graduated 
glass bell jar over water; and after being carefully freed from any 
trace of carbon dioxide, by passage through caustic potash, and dried by 
calcium chloride, it was passed through a small combustion tube (10 
inches in length) containing the palladium asbestos, heated by three 
spirit lamps placed 3 inches below it, the carbon dioxide and water so 
produced being collected in a series of absorption tubes, giving the car- 
bon monoxide and hydrogen present in the gas. The residual gas passed 
on over the pla‘inized pumice, heated to a high temperature by a series 
of Bunsen burners; the products of combustion being collected in an- 
other set of absorption tubes. Three analyses of the mixture gave the 
following results, which were not considered to be very satisfactory : 


I. Il. Hil. Actual. 

HiyGRGMiss beta ci dca saiw apis case es 3.00 3.84 3.28 3.60 
From (H.0O) water....... 4.70 ° 5.00 5.19 ) 

Methane From carbon dioxide .... 3.95 3.82 3.47 > 4.30 
RE chs Gad slba Gem's «css 4.32 4.40 4.83 \ 

Carbon monoxide ..............00. 0 30 nil 0.58 0.79 


The mean of methane, the author pointed out, agreed fairly well; but 
the hydrogen and carbon monoxide results were unsatisfactory. He 
then tried other experiments, in which he varied the distance of the 
spirit lamp flames from the tube containing the palladium asbestos; and 
it was shown that, up to a certain degree, increase of temperature gave 
greater accuracy in the results. When, however the heat was too 
strong, traces of methane were decomposed, and’ made the carbon mon- 
oxide and hydrogen results too high. Therefore he thought it was evi- 
dent that, in order to obtain a reliable process of analysis, means must 
be taken to accurately regulate the heating of the palladium asbestos; 
and this was done by bending the tube containing it into V-shape, and 
heating it in a bath of melted paraffine wax. After many experiments 
at various temperatures, the author found that 210° to 220° C. gave the 
best results. For example— 


Taken. Found. 
PIER no's Sas sia ae peiecceses .». 1.83 1.83 
Methane.... .... Rie BR are a al cca 1.71 1.76 
Carbon monoxide................- 1.50 1.47 


Having obtained a reliable method for analyzing small traces of these 
sases the process was employed for determining the composition of the 
rases, escaping into the atmosphere when the flame of an atmospheric 
burner was brought into contact with the bottom of a vessel which was 

ept cool by water between the temperatures of 0°C. and 100°C. No 
imé was in contact with the substance which it heated unless the latter 
asat the same temperature as the flame itself. This was due to the fact 
iat the substance being heated, by conducting away the heat from the 
ame, practically played the same part as the gauze of a safety-lamp, 

‘nd so cooled down the flame that the ignition point of the gas was not 
ached in the immediate neighborhood of the heated surface. The 
ime was thus extinguished for a certain distance from the bottom of 
i¢ vessel; and the extinguished flame gases crept along the cooling 
irface, and finally escaped into the air. 

After a number of attempts to devise a form of apparatus which would 

low the products of combustion to be collected without at the same 

ne giving too great an admixture of air or interfering with the process 
combustion going on, the author arrived at the conclusion that the 
st form of apparatus to use was a tin-lined copper pot, A specimen of 


this apparatus was exhibited; and Professor Lewes proceeded ‘to de- 
scribe it. The bottom of the pot, he said, had a false.bottom, which 
gave a space of an inc! between the two bottoms. In the éenter of the 
false bottom was an aperture 2} inches in diameter; and fitted into the 
side of the lower compartmént was a } inch exit-tube. Putting a 
known volume of water at 0°C. into the vessel, and placing a Bunsen 
burner with a flame of carefully regulated size below it, so as to allow 
the flame to pass through the hole in the false bottom, and impinge on 
the bottom of the vessel itself, it was possible to draw off products of 
combustion from the exit-tube without having a larger volume of air 
than necessary mixed withit. On leaving the tube, the gases were passed 
through fused calcic chloride, which had been previously treated with 
carbon dioxide, to prevent any free alkali being present; and the 
increase in weight of these tubes gave the water vapor produced by the 
combustion. The gas then passed on through tubes containing caustic 
potash to absorb carbon dioxide, and then through atube in which a 
sample could be taken for determinatien of the oxygen; while the 
acetylene was hext estimated by passing the gas through two absorption 
flasks containing ammoniacal silver nitrate. Next came the palladium 
asbestos tube heated to 220°C. in a paraffine bath, and the Y-tubes con- 
taining the calcic chloride and caustic potash for estimating the water 
vapor and carbon dioxide formed. Then followed the platinized pumice 
heated by a flat-flame burner nearly to the softening point of the com- 
bustion tube. Beyond that was a trap-tube of calcic chloride. And, 
lastly, aspirating vessels. In these the volume of gas sucked through 
could be measured ; an after correcting for temperature and pressure, 
the volume of gas absorbed in the experiment could be added—giving 
the total volume of pro:lucts of combustion drawn through. With this 
apparatus the author tried an experiment on a mixture of known com- 
position, which showed that an excess of oxygen must be mixed with 
the products of combustion in order to give satisfactory results with low 
forms of combustion as those taking place in the palladium asbestos 
tube; and acarefully nieasured quantity of pure oxygen was then made 


‘| to flow in a steady rate to the second acetylene absorption bottle, so as to 


mingle with the products of combustion before passing over the 
palladium asbestos—the gas being kept in a carefully graduated glass béll 
jar, so that the volume used could be abstracted from the total volume of 
gases after correcting for the amount used in the various combustions. 
In this way, the products given off when the vessel was heated at a 
point 4-inch above the inner zone of the flame, and also the top of the 
flame, were determined. The results of this experiment were given: in 
a table included in the last of the series of Cantor Lectures delivered by 
Professor Lewes at the Society of Arts in December last. The figures 
showed that the extreme tip of the atmospheric burner was the only 
portion of a flame which could be utilized for heating substances cooler 
than itself without giving rise to deleterious products of incomplete 
combustion. These results were corroborated by analyzing the gases 
escaping unburnt from the outer zone of a luminous flame and an 
atinospheric burner flame respectively. The figures arrived at by the 
author in these analyses were also given in the lecture mentioned 
above ; and they showed that the air mixed with coal gas in the atmo- 
spheric burner produced far more complete combustion than in the case 
of luminous flame. He also quoted the results that Dr. Blochmann ob- 


| tained in experiments upon the composition of gases present in various 


parts of the Bunsen flame; and ‘these were likewise embodied in the 
lecture previously referred to. They tended to show that the flame of 
an atmospheric burner could not be used for any heating purposes with- 
out the escape of deleterious products, except at the extreme tip where 
combustion was completed. Therefore in all forms of gas-heating 
apparatus, it was the hot products of combustion and not the flame itself 
which should be employed as the source of heat, unless thorough ven- 
tilation could be obtained and none of the gases. from checked combus 

tion were allowed to find their way into the atmosphere of the room. 

In the course of the discussion, Dr. Thorne said that the members 
were grateful to Professor Lewes for having brought before them the 
interesting results contained in his papers The subject was of immense 
importance, and perhaps more so at present than it had ever been, when 
the use of gas for heating purpose was becoming so much extended, 
and, if one could judge by experience, would become still more ex- 
tended in the near future. This question of incomplete combustion, was 
one of the most serious points in the use of gas as a heating agent. He 
supposed there were very few—he might almost say no heating stoves at 
present in use that were perfectly innocent in this matter. The greater 
number of heating stoves that were sold were simply abominable. The 
prejudices against using gas as a heating agent were to a large extent due 
to the fact that the question of incomplete combustion had not been 





sufficiently recognized; and manufacturers of stoves had taken no 
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account whatever of the conditions that should be carried out to pro- 
duce stoves free from danger and contamination of the air of the rooms 
im which they were used. He thought Professor Lewes’s results were 
most interesting; and the apparatus he had employed in his experi 
ments was admirably suited to the work he had been performing. 
He had obtained an analysis of the products of combustion on the sur- 
face of the flames in a way that had never been carried out hitherto, 
and had been able to differentiate the products of the different paris of 
the flames by a plan which would be of great importance. 

Mr. Bertram Blount pointed out that Professor Lewes had not given 
them any data in his paper on which to condemn gas stoves. If he 
could give them an analysis of gas drawn from the neighborhood of 
the flames in thoroughly well-made gas stoves or any other form of 
heating apparatus—if he could give them an analysis of the gas given 
off at the point where the Bunsen flame played upon a refractory sub- 
stance—then they would be able tosay whether gas stoves did or did not 
incompletely burn the gas. Besides there was this little difficulty in his 


-experiments—in order to collect the gases, he had recourse to the device 


of a false bottom. He did not know that a better plan could have been 
adopted ; but it appeared to him that, even with the careful regulation 
that the author had spoken of, there must be some mistake in checking 
the combustion, and the Bunsen burner would consequently show up 
worse than if it were burning freely without any such restraining influ. 
ence. 

Mr. Lacey said he should like to confirm what the last speaker said as 
to the great importance of the method in which the products of combus- 
tion were collected. If the flame was at all affected by the casing—as 
he certainly thought it would be—it must limit the amount of air that 
wou'd pass under ordinary conditions ; and, of course, this meant that 
the results were not exactly what would be obtained if the gas was 
burned under a copper pot in the usual way. The same objection 
applied to some extent to the difficulty of collecting gas from any flame 
if its normal action were interfered with. He knew that the difficulties 
were very great; and he could not but say that the author had exer- 
cised every care he could be expected to do, in order to avoid errors. 
He thought it was possible that the normal action of the flames had been 
interfered with by the method of collecting the products of combustion. 
Professor Lewes had shown them a method by which they could analyze 
these gases, and which could be applied by anyone who had a knowl- 
edge of chemistry. It would have been very satisfactory if it had been 
possible to test the actual products of the combustion of the flames (say) 
from a gas stove; and given an analysis of them. 

Professor Foster said that the subject before the meeting was of the 
greatest importance at the present time, seeing that there was such an 
enormous development in the use of gas for heating purposes. Now 
what was the condition of things (say) in the case of the effluent gases 
coming out of the cylinder of a gas engine. The condition of things 
was briefly this—that, if the gas was in course of combustion, whether 
there was oxygen in excess or not, it was of little moment, if the flame 
Was surrounded by a cold substance. The matter with which they were 
Wealing was brought under the notice of Mr. Dibdin and himself at the 
exhibition held a few years ago at the Crystal Palace; but it was a 
matter of regret that they had not then an opportunity of investigaiing 
it. The nature of the mixtures of course determined what the nature of 
the effluent gases would be. The more hydrogen there wasin the mix- 
ture, the less would be the carbonic oxide produced. 

Dr. Wright said there was one point which occurred to him. Various 
forms of stoves were in use in which the products of combustion came 
in contact not with fireclay, but with iron, which became coated over 
with a film of oxide. He could not say he had carried out any very ex- 
tended observations, but what observations he had made led him to be- 
lieve that much more perfect combustion was obtained with this surface 


- than when the flame played on clay or such like material. With refer- 


ence to the table showing the gases escaping during checked combustion, 
he asked what had become of the oxygen which was associated with the 
nitrogen in the air. 

Professor Lewes said the oxygen was estimated from the amount taken 
out of the tube, and the amount of nitrogen belonging to it as air was 
deducted so as to give the products of combustion without mixture with 
air. The oxygen was analyzed, itg proper quantity of nitrogen was then 
deducted from the total nitrogen found, and this gave the amount of ni- 
trogen and hydrogen left. The proposition as to heating iron with flame, 
he had not had an opportunity of judging ; but it sounded very reason- 
able indeed. Dr. Thorne, who opened the discussion, treated him (Pro- 
fessor Lewes) very kindly, but the gas stove manufacturers, he thought, 
a little harshly. The whole trouble was this: In order to make a gas 
stove which should give off merely harmless products of combustion, 





only the extreme tip of the Bunsen burner should be used if the highes: 
results were required ; but if they were to ask a gas stove manufacture; 
to construct a stove under these conditions, he would simply laugh a‘ 
them. All the time more was expected of gas stoves than could possib]; 
be obtained from them, they would continue to have the noxious pro 
ducts given off. There was not a single gas stove made, the products of 
combustion from which should be allowed to enter the room; and where 
gas stoves were used, there must be perfect ventilation. Mr. Bertram 
Blount said that he (Professor Lewes) had not given any figures as to _ 
the heating effect of flames on refractory materials ; but that was a 
question he was not dealing with. It did not much matter whether they 
beated asbestos or any substance up to the point of ignition ; in every 
case these products of incomplete combustion would be given off. As 
the temperature rose, the percentage of incomplete products, however, 
became less. Mr. Lacey made an admirable remark as to the limitation 
of combustion such as must take place in a vessel like that used in the 
experiments. This was a difficulty whigh was present in his mind ; but 
he thought Mr. Lacey would find that the products were not so much in- 
creased as might be expected. In the experiments, he used a small 
flame, so as not to fill up the hole in the false bottom. There was thus 
a free space round the flame ; and therefore the interference with it was 
as small as one could well get. 

A vote of thanks was passed to Professor Lewes for his very instruc- 
tive papers. 








The Incandescent Lamp. 
saelietinbine. 

A paper read by Mr. Thos. G. Grier, before the Chicago Electric 
Club. ] 

Incandescent lighting is now merging into a second decade of com- 
mercial life, and any neglect on the part of the electrical fraternity to 
fully understand the importance which the incandescent lamp plays in 
this growing industry, is suicidal to their interests. 

The subject is entirely too large to treat comprehensively in a limited 
article, but a few points will be brought forward that, it is hoped, will 
promote discussion and bring forth valuable information from members 
of the club. 

Though ten years have hardly passed since incandescent lighting has 
been an acknowledged possibility, the birth of the lamp has been recorded 
for nearly half a century. Platinum wire heated to incandescence 
seems to have been the earliest form of the incandescent lamp, and was 
experimented with even as recently as 1885. In 1845 we read of experi- 
ments with carbon sticks and pencils inclosed in glass globes, that were 
either filled with some non-active gas or had the air exhausted and the 
carbon surrounded by a vacuum. 

The march of invention, at last, in 1879, reached a point at which the 
public was assured thata new eraof artificial illumination would be upon 
them, and so authoritative was this assurance that the gas stocks all over 
the country declined in value. It was not, however, until the year 
1880 that any definite information as to the electrical properties of the 
incandescent lamp was determined, and in 1881 incandescent lighting 
was no longer a jaboratory phenomena, but was merging into an in- 
dustry, the proportions of which at the present day are hardly realized. 

The Franklin Institute of Philadelphia, in view of the advance in the 
application of electrical science to commercial uses, discussed the advis- 
ability of holding an electrical exhibit, and in the fall of 1884 the desire 
and anticipation of the members of the Institute were accomplished. 

The limited knowledge of and the absence of any reliable data on in- 
candescent lamps led the Institute to invite the manufacturers to place 
samples of their lamps in the hands of an impartial committee of experts 
for a comparative test. The results were published in September, 185), 
and from the official report a few facts have been compiled. 

Five different manufacturers submitted their lamps, some submitting 
several batches of different voltages. The lamps were tested for duration 
or life, and before placing on test their initial efficiency per spherical! 
candle power was determined. 


The following tabulated data is of six sets of lamps : 
: Initial efficien- 


Aceuene Voltage. 7 ya Loss in ¢. P 
454 hours. 111 3.63 50 per cent. 
= 50 4.08 SS ar 
55 5.56 33 
96 3.92 37 
44 3.45 34 
97.9 4.48 35 
From the results as given in the table, it will be seen that the grea‘cst 
depreciation in candle-power was 50 per cent., and the least, 33 per cent. 
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This, however; can not be taken for any comparison, as the life of the 
lamps showed such a great disparity. The depreciation of the Edison 
lamps, which proved the superior in the test, was 35 per cent. These 
results are looked upon to-day as of little practical value except as his- 
torical record, but they have taught us that lamps are a delicate matter 
to handle, and whether a.lamp possesses value depends on many circum- 
stances. These results were a valuable round added to the ladder of 
knowledge, and it is hoped that experiments of a like nature, yet of more 
practical value, will be made in the near future for the benefit of the 
incandescent lighting plants and the men interested in incandescent 
lighting. 

Since 1884 many other makes of lamps have come on the market, and 
knowledge gained by experience has both improved the quality of the 
lamps and cheapened tt.e process of manufacture. In 1884, lamps were 
advertised, 16 candle power, $3 ; to-day from 40 cents to 60 cents may be 
taken as an average price. 

Six years now have passed since the Franklin Institute experiments, 
and we are almost as much in tle dark as in the earlier days of the in- 
dustry. The question of life seems to be the most important factor to be 
considered from the central station point of view, and to meet this desire 
various manufacturers frequently guarantee the average life of their 
lamps. Those guaranteeing the longest life and at thesame time proving 
their guarantee, usually get the majority of the business. ; 

From time to time we hear of some remarkable lamp whose life has 
run into the thousands of hours, and often have I heard the veracity of 
a man’s statement questioned when he has given some facts in 
regard to long lived lamps. In my own experience I can relate of a 
lamp burning from seven to ten hours a day for six years, which would 
mean a minimum life of 13,000 hours. Yet, to make this statement off- 
hand to the general public, and even to the electrical fraternity, it 
wouid be received with doubt. There is not, however, the least trouble 
in making an incandescent lamp for any desired life. The life of a lamp 
depends upon the efficiency at which it is burned. 

John W. Howell, in 1888, published a statement based upon the ex- 
periments of the Edison Company, which covered five years of time and 
the use of thousands of lamps. In this statement he says the life of a 
lamp burned at two watts efficiency was practically zero ; at three watts 
per candle it was 1,000 hours ; at four and three-fourth watts per candle 
power it was 16,000 hours. This at once shows that the question of life 
is merely a question of circumstances and may or may not be advan- 
tageous. He also stated in the same paper that the candle power of any 
lamp depends uppn the efficiency at which it isburned. An Edison lamp 
gave five candle power when run at 6.7 watts per candle power, and 
when the efficiency was increased 2.66 watts, the candle power was 
increased to twenty, this variation depending upon the electromotive 
force operating the lamps. 

These statements show that the Edison lamps follow a law. All 
makes of lamps follow the same general law, each having its own 
especial curve, and it is this curve that gives the average quality of the 
lamp. 

The object of an incandescent lighting station is to produce light. It 
is necessary to develop electrical energy, but it is the lamp that trans- 
forms this electrical energy into light. The eluctrical energy represents 
the dollars of the investor and operators of the station, and it is most 
important that it should be used with the greatest economy to obtain 
proper reward for the investor. 

Tris must needs bring into the question the lamp used—the life, the 
cost, and the efficiency being the three considerations. 

To bring the matter to a point at once, we will assume conditions 
which are perfectly feasible and within the bounds of possibility. First, 
we will consider that a lamp burning at 44 watts efficiency will depre- 
ciate but a minimum for the first 1,000 hours. We will consider this 
lamp and the cost of operating it. A lamp at 4} watts efficiency and 16 
candle power burning for 1,000 hours would require a total expenditure 
of electrical energy of 72,000-watt hours. This at one cent for 50 watt 
hours would be $14.40 for the current, and adding 50 cents for the cost 
of the lamp would make a total cost of $14.90 for burning this lamp for 
1,000 hours. The efficiency of another lamp is 34 watts per candle pewer. 
We will not say how many lamps will have to be replaced in the 1,000 
hours, but just assume that the efficiency of 34 watts per candle power 
is maintained throughout the 1,000 hours. The total expenditure of 
energy on this basis will be 56,000 watts hours, which will cost, at the 
rate of one cent for 50 watts hours, $11.20. Adding 50 cents to this for 
the cost of the first lamp, makes it $11.70, leaving a difference in favor 
of the 34 watt lamp of $3.20, which, of course, will have to be used to a 
certain extent in replacing the lamps, but allowing that a 34 watt lamp 
will maintain its efficiency for 333 hours, we will merely have to pay $1 





additional for replacing lamps and have a net saving of $2.20. This, 
though an assumption, is not distorted, for lamps from 34 to 44 watts’ 
efficiency are on the market, and yet, many a station is being operated 
with lamps of a worse efficiency than 4} watts, and they wonder why it 
is that their dividends are smaller than those of other plants. It is the 
incandescent lamp that will make or break the dividend paying record 
of the central station and it should be considered with the utmost care. 
The assumption has been made and the question been analyzed. The 
lack of actual data makes it necessary to assume and analyze the ques- 
tion as it has just been done. However, the London Electrical Review 
has published some facts which will be analyzed as this assumption has 
been, and will show immediately the advisability of maintaining efficient 
lamps on a circuit, even though their life be short. 

The facts published by the London Electrical Review were an ac- 
count of a test on Edison-Swan lamps, and the results were presented in 
tabulated form, giving the initial candle power, the initial efficiency and 
the total watts used on the lamp. A test of 1,000 hours’ duration was 
started and at the end of each 100 hours observations were made as to 
the candle power and the total energy, the efficiency of the lamps being 
computed and placed in the table. This table is presented to you in this 
article with the deductions drawn from the data as given—the first four 
columns of the data as furnished by the Electrical Review, the other 
columns are deductions drawn from the first four columns. 





Table B. 
Watts Average of each 100 Hours. Cost Figured on the Basis 
per -————— oh of 1 Cent for 50 Watt Hrs. 
Can- Can- Average Average ~ 
dle dle Total Candle Total Foreach Of16C.P. 
Hours. Power. Power. Watts. Power. Watts. 100 Hrs. at 100 Hrs. 
0 19.3 3.34 64.46 
100 18.8 3.45 64.86 19.05 64.66 $1.293 $1.08 
200 17.2 3.79 65.19 18.00 65.03 1.300 1.16 
800 15.6 4.10 63.96 16.40 64.57 1.297 1.26 
400 15.2 4.17 63.38 15.40 63.07 1.270 1,32 
500 14.8 4.29 63.49 16.00 63.44 1.268 1.35 
600 14.4 4.38 63.07 14.60 63.28 1.264 1.38 
700 14.1 4.50 §3.45 14.25 63.26 1.265 1.42 
800 13.3 4.68 62.24 13.70 62.85 1.257 1.47 
900 12.4 4.90 60.76 12.85 61.50 1.230 1.53 
1,000 12.0 5.00 60.00 12.20 60.38 1.207 1.58 


Column seven shows what the customer pays each 100 hours for the 
lamp he is using. Column eight shows what he pays for each 16-candle 
power of light he gets for each of the 100 hours. These figures are com- 
puted upon the average of the observations ; that is, for the first 100 
hours the average candle power produced is taken, and so on, for each 
succeeding 100 hours. The cost of the electrical energy used in the esti- 
mate is one cent per 50 watt hours, the prevailing price at the present 
day. 

The potential in these experiments was constant, the same as any ordi- 
nary central station endeavors to maintain. The resistance of the fila- 
ment increases as the lamp continues to burn, and the total energy used, 
when the potential is constant, decreases and the lamp takes less current 
to a small extent than when it starts to burn. The relation of the can- 
dle power to the total energy shows, though less energy is used as the 
life continues, that the economy of the lamp is greatly lessened because 
‘the light produced decreases (due to the depreciation of the filament and 
the discoloration of the glass) in a much greater proportion than the to- 
tal energy. 

As the light decreases in a much greater proportion than the energy, 
which is what we pay for, the light being the result, however, that we 
desire, it is easy to see that we are paying more for our hight as the 
lamp continues to burn. 

If we wish to maintain a constant candle power throughout the entire 
life of a lamp, the electromotive force will have to be raised as the fila- 
ment increases in resistance. The discoloration of the glass and the de- 
preciation in the quality of the filament also make an additional increase 
in the electromotive force necessary ; the current is maintained up to 
what it was‘at the start, and even increased. Thus the energy required 
to produce a constant supply of light would be constantly increasing, 
and therefore the cost of the light constantly increasing as the life of the 
lamp continues. 

Dr. Philip Atkinson, of Chicago, in a recent lecture in which he ad- 
vocated the economy of the renewals of incandescent lamps at much 
shorter intervals than the usual practice, unfortunately gave as the rea- 
son that the filament’s resistance was reduced the longer the lamp was 
used, whereby the current is increased, while at the same time the lumin- 
osity is decreased. 





He is wrong in regard to the resistance of the filament and the in- 
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crease of current, for the incandescent lamp as it grows old takes less 
current whenever the potential is constant. 

Attention is called to Dr. Atkinson’s reason, co that others may not 
be misled by his incorrect premises, even though they may have been 
used to prove an assumption that is supported by facts. There is nothing 
so detrimental to a cause as false and incorrect premises. 

The financial results in Table B. are very clear and plain, and anyone 
would say at a glance, allowing that a 16 candle power lamp costs 50 
cents, that it would not cost the consumer a cent more for light if he 
bought a new lamp at the end of 900 hours, for the saving in current 
would pay for the lamp; that much is apparent. However, the follow- 
ing table makes the matter clearer, and more closely defines the line of 
the most economical life of the lamp. The lamps are assumed in this 
table to cost the consumer 50 cents ; the cost of the current is taken from 


the table just previous to this. 
Table C. Total Cost 
Current and 
Lamps for 
1,000 Hrs. 
$15.80 


13.70 


Cost of 
Current 
for 16-C.P. 


Cost of 
Lamps. 


5.00 
2.50 


Number of Hours to Burn. 
Lamps replaced every 100 hours . . 
Lamps replaced every 200 hours 
Figured on a basis of 1,200 hours, and re- 
duced to 1012. Lamps replaced every 
13.82 
Figured on a basis of 1,200 hours, and re- 
duced to 10-12. Lamps replaced every 
12.05 
Lamps replaced every 500 hours 12.34 
Figured on a basis of 1,200 hours, and re- 
duced to 10-12. Lamps replaced every 
600 hours 
Figured on a basis of 1,400 hours, and re- 
duced to 10-14. Lamps replaced every 
700 hours 12.81 
Figured on a basis of 1,600 hours, and re- 
duced to 1016. Lamps replaced every 


12.68 


Figured on a basis of 1,800 hours, and re- 

duced to 10-18. Lamps replaced every 

900 hours.... ? 55 13.85 
Lamps replaced every 1,000 hours .50 14.05 

The result of the above compilation shows that for this grade of lamp 
a‘ the price of current and the price of lamp assumed, that though the 
lamp will last 1,000 hours it is better to throw the lamp away at the end 
of 400 hours and use new ones. Seventy-five cents per lamp will be 
saved every 1,000 hours by replacing the lamps every 400 hours instead 
of keeping one lamp in 1,000 hours, 

If the lamps were cheaper and the current the same, or dearer, it 
would be cheaper to replace the lamps still oftener than 400 hours. If 
the current was but half of what is assumed in the compilation, that is, 
if the current cost but 1 cent for 100 watt hours, it would be cheaper to 
replace the lamps every 700 hours, cheaper by about 17 cents for every 
1,000 hours. 

It is not a question of the life of a lamp alone, that should determine 
what lamps should be used, but also the efficiency of the lamp, cost of 
current and price of lamp. 

A mathematical equation should be formed taking all these factors 
into consideration before the matter should be decided by the central sta- 
tion. Reliable data on the majority of the makes of the lamps are not 
obtainable, and it has been necessary to treat the matter from assump- 
tion and from analyzing such data as have been published ; but even 
from mere assumption it is, without doubt, an assured fact, except when 
the current is extremely cheap, that an efficient, short-lived lamp is pre- 
ferable to an inefficient long-lived lamp. 

In making this mathematical equation the end in view is to determine 
the efficiency at which the sum of the costs of power and lamps is a min- 
imum, and in order to do this the rate of var.ation of life of a lamp with 
its efficiency, should be known. This variation would have to be given 
by the manufacturer. 

To give this equation in the shape of a formula we will assume sym- 
bols to represent the various factors. 

Let A =the number of watt hours required by a 16-candle power 
lamp. A + 16 would represent the efficiency per candle power. 

Let B = the life of the lamp at A + 16 efficiency. 

Let Y = the cost of a 16-candle power lamp. 

Let X = the cost of a watt hour delivered at the lamp. 

The value of A and B must be ascertained from the manufacturer. 

Y is the price that has to be paid for the lamp. 


To obtain the cost of a watt hour, or X, delivered at the lamp, the 
mean current of the station must be determined. As the wires and de- 
vices have been figured for a certain loss for maximum current, the en- 
ergy in transmitting the mean current would bear the same ratio to the 
percentage, figured for the maximum load, as the mean current does to 
the maximum current. This amount of energy must be subtracted from 
the total energy developed and the remainder will give the amount of 
energy used in the lamps. The total operating expenses, less the cost of 
lamps, divided by the tctal watt hours delivered at the lamps, will give 
the cost of one watt hour. 

The cost of operating a 16 candle power lamp for an hour would be 
the cost of a watt hour multiplied by the number of watts required by 
the 16 candle power lamp, or X x A. 

The proportion of cost for replacing lamps would be the price of the 
lamps divided by the life, or Y + B. 

The most economical point to run the station would be when the sum 
of the renewals and the cost of the energy is a minimum or expressed in 
a formula, when (Y + B) + (X x A) =a minimum. 

To give an example of this we will assume conditions. Let cost of 
lamp = 50 cents, efficiency A + 16=4 watts, or A = 64 watts; let X = 
$.00016, an average cost of electrical energy (being .8 of a cent for 50 
watt hours), and the life of lamp 1,000 hours, and substituting these val- 
ues in the formula we have $.50 + 1,000 + $.00016 x 64=? or $.0005 + 
$.01024 = $.01074. 

Another lamp costs 60 cents, its efficiency is 3 watts or A=48 watts. 
X=the same as in previous case, $.00016, and the life of lamp 300 hours, 
substituting these values in the formula, we have $.60+300+$.00016 x 
48=? or $.002 + $.00768=$. 00968. 

The result shows that a Jamp costing 60 cents and having a life of only 
300 hours with three v atts’ efficiency makes the operating expenses of 
the station less than if the lamp was only 50 centsand hada life of 1,000 
hours with 4 watts’ efficiency ; in fact, the 3-watt lamp is cheaper even 
though the 4-watt lamp cost but 1 cent and had a life of 10,000 hours, for 
the cost of the energy alone, for the 4-watt lamp is in excess of the sum 
of the cost of the lamp and energy in the case of the 3-watt lamp. The 
question is governed very much by the cost of the energy. 

The incandescent lighting business has grown upon us so rapidly that 
we have been unable to keep up with the great advance, and the public 
has been suffered to remain in dense ignorance on one of the most im- 
portant subjects of the present day. In fact, not only has the public 
been allowed to remain ignorant, but the great majority of central station 
men have had no opportunity whatever of gathering such data together 
that would enable them to fully comprehend the important part the in- 
candescent lamp plays in their business, and wherein lay vital con- 
siderations. 

The renewals have always been considered the bugbear of the central 
station, but the waste of energy has seldom received the slightest notice. 
The success or failure of electric light central stations as dividend 
earning investments, is of the utmost moment to the agents, manufac- 
turers of electric light apparatus and others who desire to promote the 
business. It is necessary for the success of those desiring to promote 
the electric light business that the electric light central stations make 
money. For the electric light central stations to be financially success- 
ful, those operating them should be convinced of the importance of using 
efficient lamps and of renewing them as soon as their efficiency mater- 
ially depreciates. 

The bugbear that exists in the minds of many central station men 
that it is the cost of renewal of lamps that represents the great expense, 
should be eradicated and the question of waste of energy so demonstrated 
that they cannot avoid seeing the advisability of efficiency rather than 
long life in the lamps they are using. 








Briquettes. 
BERS 2 
A contributor to the Colliery Guardian renders the following inter- 
esting account of the growth of the foreign trade in coal briquettes : 

Referring to the observations anent briquettes or patent fuel in recent 
articles on French colleries, and the fact that such fuel is much-more 
largely used on the Continent than in our own country, we must admit 
that the cause is chiefly due to the less bountiful distribution of mineral 
wealth, the greater difficulty of working and consequently higher price 
of coal fora givencalorific power. It isatrite saying that *‘ plenty makes 
waste ;” and the converse of this is alsotrue. Continental coal masters 
are obliged, by the conditions under which they work, to practice 
economy and especially direct their attention to preventing waste. It is 
thus that slack is turned to the fullest account ; and qualities not suitable 





for coke making are converted into briquettes, 
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Generally coal tar pitch is employed as an agglutinant, thus add- 
ing to the calorific effect of the product; but some briquettes are 
made in Belgium with about half the volume of clay, to judge by the 
quantity of ash and their slight heating power. Where, however, 
clay is obtainable on the spot without much expense in getting, loading 
and conveying to the machines, especially if a bank of clay, not wanted 
for bricks, has to be removed to make grouud for the extension of 
works, such briquettes are not tobe despised. Those referred to have 
all the appearance of being forced out in a continuous stream, cut off 
by wire to length, and then pressed with initials, raised on one side and 
sunk on the other, like pressed bricks. They have a clean, smooth sur- 
face, make dust only by chipping at the edges, and may therefore be 
thrown on to the fire without soiling the fingers. The great merit of 
these briquettes is that, though of slight calorific effect, they retain 
their heat for many hours, being thus very useful for keeping in a fire, 
ready to be ‘‘ made up” with other fuel when occasion requires. It isa 
question whether a larger form of such briquettes might not be useful 
for banking up the furnaces of steam boilers and dampening down blast 
furnaces. 

After the long and successful experience of the Alais blast furnaces, 
which are fired with two parts of briquettes to three of coke, it may be 
considered whether, instead of charging the fine dust of friable iron ore 
into the furnace, which is liable to be choked if the proportion be excessive, 
it would not be worth while to form the dust of such ore, with that of 
slack, into briquettes cemented by lime, which, being so intimately as- 
sociated with the ore, would exert more influence as a flux, weight for 
weight, than the large pieces of limestone generally charged in. We 
shall shortly have something to say about the part played by special 
briquettes in the steel manufacture, a new practice which is calculated 
to revolutionize the trade. 

With briquettes of such high calorific power as those produced in the 
Gard coal field, the advantage in their use by locomotives, especially 
ocean-going steamers, is obvious, on account of their packing into small 
compass. . The advantage to the general consumer is a lower price for 
a given calorific effect, and that to the producer is the better utilization 
of what, in its raw state, is too frequently a waste substance, and at 
best an inferior sample. 

The Eastern Railway Company of France makes its own briquettes 
from the dust produced by the ‘‘ manutention,” or handling and con- 
veyance, of its coal and coke, and also—a practice which it was the first 
to adopt—from the fine cinders carried along by the blast of locomo- 
tives and deposited in the smoke box. The machine used is that of 
Durand and Marais, with modifications carried out, at the suggestion 
of the company’s engineers, by the makers, MM. Th. Dupuy et Fils, of 
Paris, and on which the engineer-in-chief reported that the results were 
satisfactory, sufficient cohesion being obtained with the usual propor- 
tion of pitch. M. Gambaro, engineer in charge of the company’s bri- 
quette works, reported that, with 10 per cent. of pitch, the cohesion of 
coal briquettes was from 56 to 57 per cent., and of those from the fire- 
box cinders as high as 83 per cent. Subsequently, Messrs. Dupuy 
started a briquette manufactory at Paris, for the double purpose of 
permitting the performance of the machines to be closely watched, 
so as to introduce the modifications and improvements dictated by 
actual practice, and of affording the opportunity to their customers 
of trying the machines with any given substance or mixture on 
the scale of actual working. The consequence is that the machine, 
well known and highly appreciated on the Continent, has been greatly 
improved (this development being now known as the Dupuy machine), 
and requires slight motive power in proportion to the production, while, 
at the same time, the quantity of pitch necessary to obtain a given co- 
hesion is greatly reduced. For instance, a cohesion of 65 to 70 per 
cent. is now obtained with ground coal slack mixed with from 7 to 8 per 
cent. of pitch, while with coke dust the same high cohesion of 83 per 
cent. is obtained as with locomotive smoke box ashes. The pressure ex- 
erted by the size of machine which produces blocks of 6 kilogs. (13 1b.) 
weight is 52 tons, which give 100 kilogs. per square centimeter (or 1,422 
lb. per square inch) of briquette surface ; and, owing to the interposi- 
tion of Bellville springs set at 80 per cent. of that amount, the pressure 
is elastic. In this manner uniformity of pressure is obtained equal to 
that given by a hydraulic regulator. The capacity of the compression 
chamber may be varied without stopping the machine, which is a useful 
quality, because it is almost impossible to secure absolute uniformity in 
any mixture, however great the care exercised, so that the machine may 
be used for coal or coke dust, or a mixture of the two. Moreover, as 
described by M. Edmond Peny, engineer at the Mariemont Colliery, 
bricks made by the same machine are, when well burnt, so hard and 
uniform that they may be used for underground work. Inasmuch as a 





uniform density is secured, and also a uniformity of stroke through the 
facilities for taking up wear in the compression parts, the product is 
uniform both in density and volume, and therefore also in weight, 
while briquettes of various shapes and sizes, more than one at a stroke, 
and also perforated briquettes for domestic use, may be produced. 

The process is carried out as follows; The coal tar pitch, broken 
roughly, is placed in two pails of equal capacity, containing together 
sufficient for mixing with the desired quantity of ground slack. One 
pailful of pitch in pieces is thrown into the bottom of a truck, which 
then receives the given quantity of slack dust, and then the second 
pailful of pitch is thrown over it. The truck is tipped into a hopper in 
connection withan archimedean screw, which feeds the mixture up toa 
mill for reducing the whole to fine powder and completing the mixture. 
The latter is received on falling by a Jacob’s ladder, which raises it to 
the incorporator, a hollow vertical cylinder with revolving shaft and 
arms, and provided with a pipe which introduces steam of 70-pound 
pressure for softening the pitch. Here the mixture is reduced toa 
plastic paste, which falls from a spout into the distributor of the 
pressing machine, being injected in the form of finished briquettes. 

The same paste, and especially that made with anthracitous coal, may 
also be moulded under pressure into balls of various size, which have 
the advantage of possessing the largest possible surface for a given 
volume. Theconsequence is that combustion, especially when the balls 
are perforated with a hole in the direction of their diameter, is greatly 
favored, rendering this form of fuel particularly valuable when it is re- 
quired to get up steam quickly, asin the case of a steam fire engine. 
In cases where a very high degree of compression simultaneously above 
and below the briquette is desirable, especially for conglomerating iron 
and manganese ore and the so-called ‘‘ purple ore” for treatment in the 
blast furnace, as referred to above, an ingenious machine has been de- 
vised by Messrs. Dupuy. It consists of two beams, pivoted near their 
inner ends, and the outer ends of which are brought together by a right 
and left-handed screw, worked either by hand wheel or by belt from any 
source of power, and exerting a considerable pressure near the fulcra of 
the beams. The pressure is maintained for such a length of time as will 
suffice to weld powdered sugar into a solid block, one-third less than 
would be required if that pressure were exerted for an instant only, and 
therefore exercising a similar effect on the composition for forming ore 
briquettes. 

In referring tothe above and other machines used with success on the 
Continent, we have no intention of disparaging those of our own 
manufacturers. We are perfectly aware that there are excellent Eng- 
lish machines in the market, and that the mechanical ingenuity of our 
engineers is fully able to meet any reasonable conditions required in a 
machine. Our object is rather to stimulate interest in the subject, and 
show the advantages of using a well-made briquette of low as well as 
of high calorific effect. 








The Distribution of Electrical Energy. 
acsadiiinieaiien 

At the last (April 7) ordinary meeting of the Institution of Civil En- 
gineers (England), Mr. R. E. B. Crompton read a paper on the cost of 
the generation and distribution of electrical energy, of which the follow- 
ing is a summary : 

Machinery for the supply and distribution of electrical energy came 
under two heads, namely,the generating plant, comprising boilers, 
steam dynamos and switching apparatus, and the distributing plant, 
consisting of a network of conductors, supplemented in some cases by 
accumulators, and in other cases by transforming apparatus to change 
energy from high-pressure to low-pressure. 

Part 1—Cost of Generation.—With the high efficiency of 96 per 
cent. which was now attainable in dynamos, the cost of the electrical 
energy ought only to be a small fraction in excess of that of a corres- 
ponding amount of mechanicalenergy. The wide differences between 
the calculated amount and the figures attained in practice, were con- 
sidered. The three items of cost, namely, material, labor, and up-keep, 
were influenced chiefly by the ‘‘ load factor,” the design and arrange- 
ment of the plant, and the local cost of material and labor. 

The author had given the name of load factor to the relation which 
the actual output of any given plant bore to what would be its output 
if it were worked continuously at the full load. In order to compare 
the relative economy of fuel, water, or other material used in generating 
electrical energy, he had fixed on a consumption of 25 lb. of water and 
24 1b. of Welsh coal per unit generated as a standard which might be 
reached in the future, although nothing approaching those figures had 
yet been attained in practice. 

He then proceeded to describe the electrical supply statious from which 
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the data for the paper had been obtained, namely, the Kensington and 
Knightsbridge Electric Lighting Company, and the St. James's and Pall 
Mall Electric Lighting Company. The load factor of these stations 
varied from the exceedingly low figure of 2.5 for the Kensington Station 
in the month of August to 41.5 on one occasion, which was the best load 
factor of the St. James’s and Pall Mali Company’s station, and showed 
how these varying load factors affected the cost of production. It was 
pointed out that a limited use of storage plant could reduce the con- 
sumption of fuel, etc., and shown by a diagram that the proportion of 
accumulators should be about 20 per cent., or one-fifth of the whole 
generating plant. The author recommended a return to the older type 
of internally fired boilers ; the chief cause of the small evaporation, in 
low load factor stations, was the loss of heatincurred in getting up steam 
in several boilers for only short periods every evening. Several types 
of boilers which had been found to have special advantages were 
described, one important consideration being that in electrical light 
stations the space from front to back was frequently limited, so that a 
boiler which could be built up to a height of from 14 ft. to 16 ft. offered 
several advantages. 

Distribution.—The cost of distributing electrical energy was made up 
of that of the up-keep of the distributing plant and of the percentage of 
the energy which was lost by the fall of pressure in the conductors. It 
followed that the merit of competing systems was inversely as the cost 
of generating the units so wasted, divided by the up-keep of the con- 
ductors. For instance, if in distributing 20,000 units to a given distance, 
system A wasted 1,000 units in a given time, the cost of up keep for the 
same time being £10, whereas system B wasted 3,000 units at a cost of 


300 
up-keep of £3, B was slightly better than A, because — 


| fae 

to 333. It was difficult to apply the method of comparison to the systems 
now in use, as the cost of the up-keep was not yet known with sufficient 
accuracy. The author’s opinion was that whenever underground mains 
consisted of continuously insulated cables, the sum required for up-keep 
would be not less than 4 per cent. of the original cost, and was not likely 
to exceed 7 per cent. When, however, the underground mains took 
the form of bare copper conductors with glass or porcelain insulators, 
the cost of up-keep might be as low as from 1 to 2 per cent. In this con- 
nection the distribution system of the Kensington and Knightsbridge 
Company was described, and reference was made to the systems of supply 
for St. James’s and Pall Mall, Westminster, Notting Hill, and for the 
St. Pancras Vestry, also that in use at Birmingham. 

The author had found difficulty in obtaining accurate accounts of the 
cost of distribution by the alternating transformer system, but all the 
published accounts had shown thatthe total net cost per unit was greatly 
jn excess of that of the low-pressure system. The author had under his 
charge a plant of generating and distributing machinery on the alter- 
nating transformer system for the public lighting of Chelmsford, a small 
private demand existing in addition. In this case the machinery was 
worked for long periods at a high-load factor, so that the cost of gener- 
ating was exceptionally low, and as the load in the transformers was 
perfectly regular, it had been possible to so proportion them as to be 
worked continuously at their maximum efficiency. A table showed that 
the load factors for this station for the months of August and December, 
1890, and a twenty-four hours’ load diagram, taken on January 20, 1891, 
was exhibited. The annual load factor was found to be 31.0, and the 
pounds of coal per unit generated, 8.88 ; the pounds of coal per unit 
delivered, 10.70, hence the efficiency reached 83 per cent. But this was 
an extremely favorable example, and an alternating transformer in- 
stallation in a medium-sized private house in the Kensington district, 
tested by Professor Ayrton, was found to have a mean annual efficiency 
of only 53 per cent. 

The remedy for this defect in the alternating system consisted in what 
had been called ‘‘ banking” the transformers. This meant that a dis- 
trict to be supplied with electricity should be laid with a low-pressure 
network, in all respects similar to that provided for the direct low- 
pressure system ; but in place of the feeders, and at the point where the 
feeder mains were connected to the network, a fireproof and incombust- 
ible chamber should be formed under the surface of the roadway. In 
this a number of transformers of graduated sizes were arranged, with 
the high-pressure mains connected to them, so that the transformers 
might be switched into action automatically as required—that was to 
say, during the hours of light load the smallest only would be in ac- 
tion, the others being automatically added as the demand increased. 

Summarizing his experience, the author endeavored to show : 

1, The actual cost of generating and distributing electrical energy on 
the scale at which it was now produced, and with the machinery that 

was already installed. 
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2. The direction in which improvements might be introduced to se- 
cure greater economy. 

3. The important effect of a variable load factor, which might be 
almost entirely eliminated from the cost sheets of those who desired to 
employ electrical energy continuously. 

4. That the losses on distribution in low-pressure supply were already 
so low that further improvement could not be expected. 

5. That the existing systems of alternating supply would have to be 
greatly modified if they were to be used in residential neighborhoods 
having low load factors. 








The Proposed McDonald Bill to Enable Cities and Towns of 
Massachusetts to Distribute Gas and Electricity. 
to 

The following is a resume of the text of the bill proposed by Mr. 
McDonald, of Middlesex, as a substitute for the adverse report on this 
subject submitted to the Massachusetts Legislature by the Committee on 
Manufactures. The bill contains 17 sections, the first three of which 
are given in full : 


Sec. 1. Any city or town may, under the limitations of this act, pur- 
chase, lease, or establish and maintain within its limits one or more 
plants for the manufacture or distribution of gas or electricity for fur- 
nishiug light for municipal use, or for the use of such of its inhabitants 
as may require and pay for the same as herein provided. Such plants 
may include suitable land, structures, easements, water privileges, sta 
tions, gasometers, engines, tools, machinery, pipes, conduits, poles, 
conductors, burners, Jamps, and other appliances for making, generat- 
ing, distributing, and using gas or electricity for lighting purposes. 

Sec. 2. No city shall exercise the authority conferred in section one 
until a vote that it is expedient to exercise such authority shall have 
passed each branch of its City Council by a two-thirds vote and received 
the approval of the Mayor in each of two consecutive municipal years, 
and thereafter have been ratified by a majority of the voters present 
and voting thereon at an annual municipal election. When such a 
vote has failed to secure such ratification no similar vote shall be sub 
mitted for ratification until after the expiration of five years thereafter. 

Sec. 3. No town shall exercise the authority conferred in section one 
until after a vote that it is expedient to exercise such authority shal] 
have been passed by a vote of not less than two-thirds of the voters 
present and voting at each of two legal town meetings duly called for 
the purpose, of which meetings the second shall be held at an interval 
of not less than two nor more than thirteen months after the first. At 
such meetings such vote shall be taken by written or printed ballot, and 
by the use of the check list. 

Plants purchased are to be paid for by the issue of 30-year 5 per cent. 
bonds, outside the debt limit, but the whole amount of bonds is not to 
exceed 2 per cent. of the total valuation of estates of the city or town. 
The price to be charged for gas or electricity to persons and corporations 
is to be fixed, and is not to be changed oftener than once in three 
months. ‘‘Any change shall take effect on the first day of a month, 
and the new price adopted shall, before the change shall take effect, be 
advertised in some newpaper published in the city or town where the 
plant is, if any is published therein. Such price shall not, except with 
the written consent of the Gas and Electric Light Commissioners, be 
fixed at less than cost, in which shall be included in addition to all 
operating expenses interest on the net investment in plant made by the 
city or town, less assessments collected under section six, at the rate 
paid upon the bonds above provided for, together with the requirements 
of the sinking fund established to meet such bonds, and also deprecia- 
tion of the plant, to be reckoned at not less than five per cent. per annum 
of its cost, and losses; but any losses exceeding three per cent. of the 
investment in plant may be charged in different years at not more than 
such three per cent. perannum. {uch price shall not be greater than 
shall allow above such cost a profit of eight per cent. per annum to the 
city or town upon its net investment.” Section 12 is, in part, as fol- 
lows : 

‘** When any city or town shall decide as hereinbefore provided to 
establish a plant, and any person, firm or corporation shall at the time 
of the first vote required for such decision be engaged in the business of 
making, generating, or distributing gas or electricity for sale for light- 
ing purposes in such city or town, such city or town shall, if such per- 
son, firm or corporation shall elect to sell, and shall comply with the 
provisions of this act, purchase of such person, firm or corporation, be- 
fore establishing a public plant, such portion of his, their or its gas 
or electric plant and property suitable and used for such business in 
connection therewith as lies within the limits of such city or town. If 
in such city or town a single corporation owns or operates both a gas 
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plant and an electric plant, such purchase shall include both of such 
plants, but otherwise such city or town shall only be obliged to pur- 
chase the existing gas plant or plants if it has voted only to establish a 
gas plant, and shall only be obliged to purchase the existing electric 
plant or plants if it has only voted to establish an electric plant. 

‘Tf the main gas works, in the case of a gas plant, or the central light- 
ing station, in the case of an electric light plant, lie within the limits of 
the city or town which has voted to establish a plant as aforesaid, such 
city or town shall purchase as herein provided the whole of such plant 
and property used in connection therewith, lying within its limits, and 
the price to be paid therefor shall be its fair market value for the pur- 
poses of its use, no portion of such plant to be estimated, however, at 
less than its fair market value for aay other purpose, including as an 
element of value the earning capacity of such plant based upon the ac- 
tual earnings being derived from such use at the time of the final vote 
of such city or town to establish a plant and also any locations or simi- 
lar rights acquired from private persons in connection therewith, plus 
the damages suffered by the severance of any portion of such plant ly- 
ing outside of the limits of such city or town and minus the amount of 
any mortgage or other incumbrance or lien to which the plant so pur- 
chased, or any part thereof, may be suvject; such value shall be estimat- 
ed without enhancement on account of future earning capacity or good 
will, or of exclusive privileges derived from rights in the public streets. 
When any capital has been paid in, in property instead of in cash, the 
valuaticn placed upon such property in estimating it as paid-in capital 
shall not be conclusive in estimating its value under the foregoing pro- 
visions, but may be disputed by a city or town, and if shown to have 
been excessive may be reduced by the authority fixing the price of the 
plant and property as hereinafter provided. If the main gas works or 
central lighting station of such a plant do not lie within the limits of the 
city or town which has voted as aforesaid, then such city or town shall 
only purchase as herein provided that portion of such plant and proper- 
ty which lies within its limits. No city or town shall be obligated by 
this section to buy any apparatus or appliances covered by letters patent 
of the United States or embodying a patentable invention unless a com- 
plete right to use tue same and all other apparatus and appliances neces- 
sary for such use within the limits of such city or town to such extent 
as such city or town shall reasonably require such right shall be as- 
signed or granted to such city or town at a cost as low as the cost of such 
right would be to the person, firm or corporation whose plant is pur- 
chased.” 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
chaplain 

Mr. FREDERICK BREDEL informs us, and at his wish we make notice 
of the fact, that on account of the rapidity with which his Western busi- 
ness has grown, he has determined to locate himself permanently in the 
city of Milwaukee, Wisconsin. His headquarters are to be at 118 Farwell 
avenue. In the meantime his business east of the Alleghany Mountains 
will be in charge of Mr. Julius Buss, whose offices are at No. 22 Beaver 
street, this city. 





Mr. JAMES R. SMEDBERG has removed from Hamilton, Ohio, to 
Peoria, Ills., where he has opened offices, and announces his willingness 
to take up contracts for the enlargement or repair of old works, the 
building of new ones, etc. He is located at No. 213 North Jefferson 
avenue. 





MENTIONING the above brings to mind the fact that Mr. Smedberg has 
just completed the plans and specifications of an exhauster house for the 
Peoria Gas Light and Coke Company. The building will be 47 ft. 4 in. 
by 42 ft. 3 in. outside, with a brick chimney 60 feet high. The apparatus 
is as follows : Two compromise boilers, 48 in. diameter by 16 ft. long, 
with 10 six in. flues, mud drums and “ Eclipse” manheads ; a Stillwell 
heater ; a No. 7 Root’s exhauster, with engine on same bedplate ; and a 
16-in. Connelly street governor. There is an overhead water tank, 12 
{t. diameter by 7 ft. deep ; and the pumps necessary for a circulating 
scrubber flow, for water supply, for boiler feed, and for delivering coal 
tar. The connections are 16-in. The brick work is laid on cement 
mortar, and the whole construction is of the best and most durable 
character. The cost will be between $11,000 and $12,000. 





THE Berlin Iron Bridge Company, of East Berlin, Conn., met with a 
‘emporary setback in their building operations on their extension to the 
‘factories at East Berlin. A cyclone that swept over that section on April 
-3 demolished about 200 feet of the iron frame which had been set up, 
sut it should not be mferred that the ordinary business of the Company 
vas in any manner retarded thereby. ; 


IN the United States Circuit Court, Phila., Pa., no appearance for 
defendant having been made, a decree was entered for the complainants 
in the suit ef the Electric Gas Lighting Company and Abraham L. 
Bogart against Horace A. Pinkham, enjoining the latter perpetually 
from infringing on the complainants’ patented improvement for light- 
ing gas by electricity. The case was referred to Francis T. Chambers, 
Esq., to assess the damages sustained. 





AT a special election, held some days ago, the voters of Le Mars, Ia., 
decided against bonding the city in $20,000 for the purpose of instal- 
ling an electric lighting plant to be operated on municipal account. 





THE works of the Belleville (Ont.) Gas and Electric Light Company 
have been leased, for the term of 10 years, by Mr. Pearson, of the Con- 
sumers Gas Company, of Toronto. We understand that Mr. Pearson 
agrees to pay 6 per cent. per annum on the Company’s stock ($80,000) 
and 64 per cent. on a mortgage of $38,000, the Company to pay all 
taxes. 





‘“‘THE annual meeting of the Derby Gas Company, of Birmingham, 
Conn., was held at the appointed time, and the shareholders had small 
reason for complaint over the showing made for the twelvemonth. Pros- 
perity was their portion, and a steadily increasing business is that which 
immediately confronts them. The annual elections resulted in the fol- 
lowing choices : President, Colonel William B. Wooster; Secretary and 
Treasurer, Charles H. Nettleton ; Directors, William B. Wooster, Wil- 
liam E. Downs, Thomas Wallace, P. M. Bassett, Charles Nettleton, F. 
E. Hoadley, A. 8. Terry, C. E. Clark and Charles H. Nettleton.—Hap- 
DAM.” 


THERE is no likelihood that the Illinois Legislature will pass the Wilson 
bill authorizing cities, incorporated towns and villages to furnish their 
inhabitants with gas and electric lights, both for public and private ac- 
count. 





SoLIcIroR ANDERSON has been instructed by the Akron (O.) City 
Council to enjoin the Fuel Gas Company from tearing up the pavements 
on Mill and Forge streets, through which it proposed to put its pipes. 
The city’s action is based on the ground that the Company has forfeited 
its rights in the premises because of the imperfect manner in which oth- 
er pavements disturbed by it were relaid. 





AT theannual meeting of the Ottawa (Can.) Gas Company the following 
officers were chosen : Managing Director, Hon. Francis Clemow ; Sec- 
retary and Treasurer, Alexander Spittal ; Directors, Allan Gilmour, 
James MacLaren, Robert Blackburn, Thomas Patterson, 8. Howell, T. 
C. Kelfer and Francis Clemow. 


Jacos Stitt, of North Topeka, Kansas, was recently awarded $400 
damages against the Brush Electric Light and Power Company, because 
of an injury to his sight, received through contact with a poorly insulated 
wire. Stitt, who is a groceryman, was gathering up some potatoes that 
had been scattered over the floor, and while in a stooping position came 
in contact with an iron casing of a door, the casing being heavily charged 
with a current conveyed to it from an imperfect light wire owned by the 
Company. The case was tried before a jury in the Shawnee Circuit 
Court. 








Mr. J. W. AVERILL has been appointed Superintendent of the Bidde- 
ford (Me.) Gas Company. 





THE proprietors of the Fort Madison (Ia.) Gas Company have deter- 
mined to put the plant in good working order, which will involve an 
expenditure of several thousand dollars. The rates have also been 
greatly decreased, for, as we understand it, the Company will sell gas 
for lighting purposes at $1.25 per 1,000—the fuel gas rate to be not over 
$1, with a possibility that it may be put at 90 cents. 


WE are indebted to a Terre Haute (Ind.) correspondent for the follow- 
ing : ‘‘ Judge Kirkpatrick, of the Howard Circuit Court, has rendered 
an opinion in which he holds that the McHugh natural gas law is un- 
constitutional. This is the law which forbids the use of artificial means 
to increase the flow of natural gas from wells or through pipes, and the 
real object of the measure was to prevent the draining of the Indiana 
gas field to supply Chicago and other large cities in other States. A law 
passed two years ago directly prohibiting the piping of gas outside the 
State was declared invalid by the Supreme Court. The effort in the 
present law was to create a statute which would be constitutional and 
yet serve the same purpose as that intended by the law of two years ago. 





Judge Kirkpatrick holds that the Legislature cannot regulate inter State 
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commerce in the manner attempted. The statute was drawn up by W. 
P. Fishback and Judge R. N. Lamb, of Indianapolis, and Mr. Fishback, 
in speaking of the Kirkpatrick decision, said: ‘We believed when we 
drew up the law that we could defend it against all attacks, and I yet 
think the Supreme Court will uphold it. There aretwo grounds for the 
passage of this law. One is that with artificial pressure the pipes are 
likely to burst. They are laid along the public highways and near 
houses and explosions might be very disastrous. The other reason for 
the law is that the pumping of gas from wells quickly destroys them. 
By this means some wealthy Company, reaching out its tentacles in 
every direction, might, in a short time, ruin the gas wells in a large area. 
Mark, this would not simply injure the Company owning those par- 
ticular wells, but it would injure all other wells near them and would 
work great damage to the entire community. This law is simply to pro- 
tect the rights of the many against the few.’” 





THE opinion of Judge Edwards, in the case of Hargis & Easton against 
the Louisville Gas Company for a contingent fee of $25,000, has been 
filed and it isin favor of defendant. In the course of his remarks, which 
are quite lengthy, Judge Edwards says: ‘‘It appears that the agreed 
certain fee of $500 has been paid and plaintiffs prosecute this action to 
recover the agreed contingent fee of $25,000. It further appears that 
plaintiff urged that application be made to one of the Justices of said 
Supreme Court for a supersedeas, and that although the original 
attorneys of the Louisville Gas Company thought it was too late for the 
supersedeas to be of any service, one of them, in ccnjunction with 
plaintiffs, did make the application, plaintiffs doing most of the work 
in doing so. The application for a supersedeas failed, but it resulted 
in receiving a trial and a decision of the case in the Supreme Court, 
on December 7, 1885, reversing the judgment of the Court of 
Appeals. If no such application had been made it is reason- 
ably certain that a trial and decision of the case would not have been 
reached prior to 1888. The mandate from the Supreme Court to the 
Court of Appeals issued Feb. 1, 1886, and pursuant to that mandate the 
Court of Appeals directed this Court to set aside the order formerly en- 
tered upon its mandate, and to reinstate the judgment dismissing the 
petition of the Citizens Gas Light Company, and this was done Feb. 10, 
1886. It appears that prior to Oct. 1, 1885, plaintiffs urged the defend- 
ant to file a petition and to apply to a State Court for an injunction re- 
straining the Citizens Gas Light Company from making or vending gas 
in said city, and at the request of defendant plaintiffs prepared such a 


-petition, and defendant, after taking the advice of its original attorneys, 


decided that it was not to the interest of defendant to file an action of 
that kind, for reasons shown in the correspondence between it and 
plaintiffs on that subject. Opinion: Are plaintiffs entitled to recover 
the contingent fee? If by any action plaintiffs instituted or aided in in- 
stituting a course whereby the Citizens Gas Light Company’ was ex- 
cluded from making and vending gas, from Oct. 1, 1885, till Dec. 31, 
1888, plaintiffs should succeed. It is clear from the record that no such 
result was actually secured, and unless such failure was caused by the 
misconduct of defendant, plaintiffs cannot recover.” The opinion states 
that the contract did not mean to say that the Company ‘‘should be 
excluded from making or vending gas unlawfully.” The language is, 
‘*shall be excluded.” The purpose was to stop the manufacture of gas 
by the Citizens Gas Light Company. This is manifest from the corre- 
spondence. The construction cannot be sustained that it was only 
necessary to obtain a decree some time before Dec. 31, 1888, forbidding 
the Citizens Gas Light Company, when the language of the contract and 
all the circumstances are fully considered. Theevident purpose of Presi- 
dent Baxter was tocut off competition in the making of gas, and the record 
shows that that result was expected. The Judge holds that the injunc- 
tion proceedings were unnecessary, as an injunction was already in 
force. Plaintiffs cannot recover on the quantum meruit, for the con- 
tract fixes their rights, and no ground is laid for such recovery. If the 
plaintiffs performed their contract they should recover, ‘‘the general 
rule being that where there has been a special agreement the action 
must be founded upon it, and there can be no recovery upon a quantum 
meruit.” The petitition was dismissed and an appeal is asked for. 





THE Guild of Gas Managers gave a complimentary dinner to Mr. 
Edward C. Jones, at Young’s Hotel, Boston, on Wednesday last. This 
action was taken to signify their appreciation of his abilities as an En- 
gineer, and as an acknowledgement and recognition of his honorable 
and straightforward career during his many active years in the gas 
business in New England. Covers were laid for 40 guests, and Presi- 
dent Leach, of the Guild, did the honors with the delicacy of a Vander- 





pool and with the vigor of a Stedman. The hour was fixed for 1 P.M., 


and the proceedings were flawless. The sentiment of the speeches was 
all one way—sorrow that Mr. Jones was leaving the East, satisfaction 
that his journey Westward was to end in a higher position, if increased 
responsibility and greater recompense ure to be taken as proofs. 





THE proprietors of the Saratoga (N. Y.) Gas and Electric Light Com- 
pany have purchased the local incandescent electric lighting plant for- 
merly operated by the North American Construction Company, and wil! 
hereafter operate the same. Notice has been given that all existing 
lighting contracts are to ke cancelled, and the rates at which the service 
is to be carried on will be made known by the 5th inst. The Gas Com- 
pany also announces a reduction in the gas rate to $2 per 1,000 cubic 
feet. 


Some days ago President Reemelin, of the Cincinnati Board of Public 
Improvements, secured the passage of the following resolution : 

‘Resolved, That the Solicitor be requested to prepare the necessary or- 
dinance to provide for the purchase by the city of the gas works of the 
Cincinnati Gas Light and Coke Company, under its right in the Con- 
over contract.” 

Mr. Ellison was the only member of the Board who voted against the 
resolution, and President Reemelin says this is the first move in the cam- 
paign that is to witness the discomfiture of General Hickenlooper. Sor- 
rowfully remembering the fact that Herr von Moltke is dead, we were 
not prepared to hear just yet that a fitting one to sustain his mantle had 
been found, nor can we restrain our amazemeut at the bare possibility 
that the hero is resident in and a public official of Cincinnati. In the 
meantime it might be well that President (or Field Marshal) Reemelin 
should recollect that von Moltke had his bad days—especially at the out- 
set of his wonderful military career—and that he did not fly too high at 
the start. Ergo, would it not be in order that President R. should open 
his warfare, say, for instance, on the dirty streets of Cincinnati, rather 
than by training his guns on the Cincinnati Gas Company. There might 
be more mud than glory in the street campaign, but victories over the 
mud of a city are valuable. They conduce to the peace of the d‘-ellers 
therein, and is not that ihe end of all honorable warfare ? 





WHEN the Reemelin resolution became public property, of course the 
newspaper men pointed their pens at General Hickenlooper, and the 
General responded something after this fashion when appealed to for his 
views on the willingness of his Company to abide by the terms of the 
‘** Conover contract”: ‘‘ I am quite willing to sell out at any time. As 
the stock is worth $207 per share, this makes our plant worth $14,490,000 
—quite a handsome debt for the city to burden itself with.” When 
asked ‘‘ Would municipal gas management be a success ?’’ the General 
replied : ‘‘ Not strikingly so. At least the reports from three large cities 
where it has been tried seems not to prove it. Philadelphia is one of the 
cities I refer to, and the people there pay $1.50 per 1,000 cubic feet for 
gas, while we furnish it at $1.15 and besides pay 10 cents per 1,000 into 
the city treasury. The loss of this tax alone would be seriously felt. 
When the time comes, however, and a serious attempt is made to pur- 
chase the plant, I will give the city some statistics that will prove inter- 
esting reading; but, as I say, 1 am willing to step down and out 
to-morrow, if the city says so.” 





THE authorities at Franklin, Pa , have awarded to the Edison General 
Electric Light Company, of Pittsburgh, Pa., the contract for furnishing 
an electric lighting plant to be operated on municipal account. The 
specifications call for a plant to maintain 50 arcs of 2,000-candle power, 
each and 750 incandescents of 16-candle powereach. The plant is tobe in 
operation by July ist. 





ELSEWHERE we note a damage award made to a man named Stitt, of 
North Topeka, who secured $400 from the Brush Electric Light and 
Power Company because of injuries received by him from a live wire. 
A curious sequel to the case is afforded in a suit brought against the 
Company by one Grosch, who was assisting Stitt at the time the latter 
was ‘‘ shocked.” Grosch, on going to Stitt’s relief, was also ‘‘ shocked,” but 
Grosch asks the Company to pay him $10,000. 





THE complete executive staff of the reorganized Medina (N. Y.) Gas 
and Electric Light Company is as follows: President, C. T. Linny ; 
Vice-President, J. T. Moffat; Secretary, C. T. Moffat; Treasurer, H. C. 
Hotchkins ; General Superintendent, W. R. Curry ; Directors, M. A. 
Clark, C. T. Linny, W. R. Curry, J. T. Moffat, C. T. Moffat, H. C. 
Hotchkins. 


THE following awards have been made by the Gas Commission of New 
York city for the public lighting by gas of the city for the term from 
May ist to December 3ist, 1891. This action is taken to enable the mak- 
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ing of contracts in the future from the first day of each year, instead of 
the old practice of beginning these contracts with May ist. The rates 
are identical with those made under the last contract: 


Rate per Lamp 
Company. No. Lamps. for 8 Months 
0 Ee Cee 15,492 $11.666 
EEL. 5. dandracecee. 2,171 8.696 
CS Sis cess <baceescss 3,665 8.000 
SS ee 216 11.666 
Ne cdc capackips'ceas s 2,500 18.000 
RE. 5,3 0, -ca0e's b ve 2,230 18.640 
SRE Sr ee 557 18.640 
Other contracts for public lighting are : 
Rate per Lamp 
Company. No. Lamps, per Night. 
Brush Electric Light......... 273 40 & 45 cts. 
OS ae 290 40 . 
Ns 56 des 6 g.0. 4:0 ¥00-0'0 240 40 ds 
RTS 655.0 6505 ccc 0 05% 00 132 40 & 
NG pide W's vibe 6iéce sce 0 176 40& 50 ‘“ 
North New York........... 108 45 “ 


DIRECTOR OF PUBLIC WorKs WINDRIM has sustained Chief Engineer 
Park in the latter’s treatment of the stokers at the Point Breeze station 
of the Philadelphia gas works. The Chief reported that the demands of 
the men were extravagant, and that they had been in no sense over- 
worked. 








THE Common Council of Milwaukee, Wis., has voted to indefinitely 
postpone consideration of the-bill known as the fuel gas ordinance. 
This practically puts an end to the scheme, at least-in its old shape. 





THE new works of the Hagerstown (Md.) Gas Company will enable 
the Company to operate under far more favorable condiiions than those 
at present existing at the old site, and the contracts for the new apparatus 
are virtually agreed to. 





THE town of Union Hill, N. J., having experimented sufficiently with 
32-candle power electric incandescent lamps-as street lighting agents, 
has voted the same a complete failure. ‘The residents declare that the 
incandescents do-not give as good results as could be obtained from 
kerosene oil lamps. 





THE new issue of stock ($100,000) in the Consumers’ Gas Company, of 
Toronto, was disposed of at auction last month in the local salesroom of 
Messrs. Oliver, Coate & Co. A large attendance of capitalists was 
present, and the bidding was spirited. The shares were offered in lots 
of 10, and the average price received was 168}. The maximum price (on 
30 shares) was 168}, the minimum (also30 shares) being 167. This shows 
which lighting security in Toronto enjoys the confidence of the invest- 
ing public. 





In 1890 the Providence (R. I.) Gas Company’s sendout amounted to 
475,425,000 cubic feet. The total main system covers 175 miles, and the 
rate at which the gas was sold was $1.30 per 1,900. 





SomE time ago Mr. James A. Renshaw, through Attorney Wynne 
Rogers, instituted suit im thé Civil District Court against the Louisiana 
Electric Light Company, praying for the forfeiture of the lighting con- 
tract of thedefendant with the city of New Orleans, and for an injunction 
restraining payment of the bills submitted by the Company. Mr. Ren- 
shaw alleges that he is a taxpayer and as such has an interest in the 
assets and property and improvements of the city. He shows that the 
City Council on March 26, 1887, adopted a motion directing the Comp- 
troller to advertise during 30 days for bids for lighting with electricity 
the First, Second, Third and Fourth Districts of the city for five years. 
The Louisiana Electric Light Company secured the contract without 
competition because the Southwestern Brush Electric Light Company 
(another Company) formed a combination or pool whereby the Brush 
Company, for keeping out of the bidding, was to have the lighting of 
the parks and markets. By reason of this combination the city was 
made to pay at least 54 cents per lamp more per light per night, a loss 
to the city of nearly $20,000 a year and aggregating for the five years 
of the contract not far from $100,000. The petitioner shows that the 
specifications for lighting distinctly state that no bid shall be considered 
from anyone who has entered into a combination prior to the time of 
bidding, whereby the city shall have to pay more for lighting than if no 
such combination existed. That should the contractor enter into such 
an agreement then, ipso facto, the contract shall be forfeited and all 
claims he may have upon the city up to the time of forfeiture shall re- 
vert to the city. Mr. Renshaw represents that the public order committee 
of the City Council found that thé pool was formed, but nevertheless 
sent a majority report to the Council that the charter of the Louisiana 





Electric Light Company should not be declared forfeited nor its claims 
forfeited. That the Council declines to recognize the forfeiture of said 
contract, and recognizes the claim of the Company against the city for 
$11,637.73 for March lighting, and passed an order, April 14, appropri- 
ating that sum for the Company. Hence the prayer stated at the outset. 





THE Vapor Street Light Company, of Canton, O., has instituted suit 
against the Standard Lighting Company, of Cleveland, O., basing the 
same on the claim that defendant has been infringing a patent for vapor 
burners controlled by plaintiff through purchase of rights from Martin 
L. Ballard and others. The court is asked to enjoin defendants perpet- 
ually from making or using vapor burners of the sort mentioned. 


THE postponed annual meeting of the St. Paul (Minn.) Gas Light 
Company was brought off on April 21st, with the following result : 
Henry Villard was chosen President, to succeed the late General H. H. 
Sibley; Crawford Livingston, Vice-President and General Manager ; B. 
F. Ellison, Secretary and Treasurer, to succeed A. B. Sibley and Mor- 
gan Brooks, formerly Secretary and Treasurer, respectively. Messrs. 
Henry Villard, T. #. Oakes and Crawford Liyingston were chusen Di- 
rectors. 


JUDGE VALLIANT has issued an injunction decree in the case of the 
Laclede Power Company vs. the Laclede Gas Light Company, of St. 
Louis, restraining the latter Company from shutting off a supply of 
power to the former Company for 30 days, conditioned upon the plain« 
tiff executing a bond in the sum of $5,000, and also to pay for the power 
used. In passing upon the matter Judge Valliant stated that, viewing 
the contract between the two Companies as an agreement on the part of 
defendant to furnish power, it was clear that the Court could not by the 
single process of injunction afford the relief prayed; it could only do 
so by compelling the defendant to continue for the period of five years 
to specifically perform ‘its contract. He doubted very much if the peti- 
tion made out a case in which a court of equity should interfere to con- 
trol the parties in the further execution of their contract, as there were 


no questions involved which could not be reached by a court of law, 
with the exception, perhaps, of the injury to result from the sudden cut- 
ting off of plaintiff’s supply and stoppage of its business. To that ex- 
tent the Court might interfere ; because, whether the defendant has a 
right to end the-contract or not, it had no right to do so in such an un- 
reasonable manner as to inflict unnecessary injury on the plaintiff. He 
would not decide whether the defendant has a right to supply power for 
similar purposes to other parties, or whether the contract is in any re- 
spect impaired. Those were questions that the parties must determine 
for themselves in a court of law. The only thing he would decide was, 
that even if the defendant has the right to end the contract, it has no 
right to exercise the control in the ‘‘ unreasonable way threatened,” and 
shut off the plaintiff's supply of power at once. 





WE are sorry at not being able to give the full particulars in this case, 
which has aroused much interest in St. Louis, but the moral to be drawn 
from it is that the whims of great men should never be put forward by 


great men as a justification for their existence. Others would like to 
live, and he who can wait, either in the matter of forming an opinion, 
or in granting to another time wherein to find his error, is usually pret- 
ty well liked by his contemporaries. 








Utilization of Atmospheric Oxygen. 


oe 


The last new process for separating oxygen from the atmosphere by 
means of calcium plumbate has been further simplified, as the following 
summary of a paper by G. Kassner, which appears in the Journal of the 
Chemical Society, will show : The present paper is a continuation of a 
previous communication, in which the author described a new process 
for the utilization of atmospheric oxygen 4nd the compounds on which 
the process is based. With regard to the preparation of the calcium 
plumbate, further investigations have shown that, instead of heating two 
equivalents of calcium carbonate and one of lead oxide, it is preferable 
to use a slight excess of the former, say about 5 per cent. In this waya 
spongy product is obtained, which admits of the conversion of nearly the 
whole of the lead oxide into plumbate. It is more advantageous to em- 
ploy limestone instead of whiting, and it has also beep found unnecessary 
to use mechanical-contrivances for keeping the mixture in the form of a 
powder during the heating operation. This may be effected in an ordinary 
or reverberatory furnace supplied with a good current of atmospheric 
oxygen. For the production of oxygen ona large scale, the author now 
recommends heating the calcium plumbate in an ordinary furnace in 
the presence of carbonic anhydride, when oxygen is freely given off 
according to the following equation : CasPbO, + 2CO:=2CaCO, + PbO 
+O. It will thus be seen that, by this process, unlimited quantities of 
oxygen may be obtained from one and the same material. The author 
considers his process superior to the methods of Brin and Boussingault 
for the following reasons : The formation of calcium plumbate is effected 
in the course of a few minutes, its decomposition by means of carbonic 
anhydride is complete, -whilstthe working expenses, cost of plant, and 
the value of material are-extremely. small ~ is 
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The Market for Gas Securities. 


Consolidated gas maintains its strength, and 
a trifle more, the opening figuresto-day (Friday) 
being at 994 to 100. Rumor again has it that 
the dividend rate is to be increased to 6 per cent., 
but Irving Place manages to hold its counsels 
pretty well within itself. We believe there is 
some foundation in fact for the intimated ad- 
vance, which cannot and ought not, in justice 
to the shareholders, be much longer deferred. 
Mutual shows no change, and Equitable isdull 
and strong. 

Over in Brooklyn the situation is not altered 
much, despite the possible change in the gas 
rate to $1.25, under the State law providing 
that in cities holding a population of 800,000, 
no higher rate for gas than that specified shall 
be charged. The Brooklyn Companies will in- 
sist that the law does not apply to them, there- 
fore they will make out the bills on the $1.50 
basis, which will precipitate the issue. Likely an 
injunction will be obtained, restraining the 
authorities from enforcing their view of the case 
until the court of last resort shall have deter- 
mined what is to be. Chicago gas keeps just 
outside the half-par mark, and it is certain to go 
higher. Bay State is fairly steady, and holders 
of Rhode Island shares are to be congratulated 

>On the failure of the Columbian Land Com 
pany’s attacks on their properties. Consumers, 
of Toronto, is very much sought after, the new 
issue of $100,000 having brought at auction an 
average of $168} per share. 

Sold at auction: 300 Consolidated, city, at 
983 ; 10, same, at 994 ; 15 shares Standard pre- 
ferred, at 87 ; 10, Citizens, Brooklyn, at 85 ; 90 
shares Brooklyn, at 1144. 


Gas Stocks. 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wait Sr., New Yore Crry. 
May 4. 
G2” All communications will receive particular attention. 


§@” The following quotations are based on the par value of 
$100 per share. 43 
Capital. 


Consolidated............. . $35,430,000 
i itesinicniibcbecs 500,000 
“ 220,000 
4,000,000 

1,000,000 

170,000 

658,000 

3,500,000 


Bid Asked 
994 100 
90 100 
95 100 
116 119 
106 108 


Par. 

100 
50 

100 


Municipal, Bonds 
BIER, ccnsinsctn eccncse 
se 
Standard Gas Co-- 
Common Stock 


25 
20 


8. F. Bonds... 
Fulton Municipal 


ce 


100 


10 


100 

70,000 — 
1,000,000 25 
700,000 1000 
1,000,000 50 
1,000,000 — 


Williamsburgh .......... ° 
- Bonds... 


Out of Town Ges Companies. 
Boston United Gas Co. — 
1st Series S.F. Trust 

2d 


7,000,000 1000 
3,000,000 1000 


ce “e oe 





Bay State Gas Co.— 
5,000,000 50 64 
2,000,000 1000 
750,000 100 
200,000 1000 
1,000,000 50 
45,000 — 
25,000,000 100 


644 
110 
100 
160 


Buffalo Mutual, N. Y... 
Bonds... 
Citizens, Newark 
‘* Bonds. 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 
Equitable Gas & Fuel 
Co., Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
Ist Mortgage 
2d ? ; 
Consumers Gas Light 
Co., Jersey City 


ce 


< 


7,650,000 100( 


2,000,000 1000 


2,100,000 1000 
2,500,000 1000 


100 
983 


15 
75 
209 
172 


2,000,000 100 
600,000 1000 
6,500,000 100 
1,000,000 50 


Cincinnati G. & OC. Co.. 
Consumers Toronto.... 
Central, 8. F., Cal 
Capital, Sacramento, Cal 
Consolidated, Balt. 
“ Bonds..... 
Citizens Gas Lt. Co., 
Rochester, N. Y 
BNE icsstscoscceses : 
East River Gas Co., 
Long Island City..... 


92 
58 
48} 48} 
107 1074 


11,000,000 100 
6,400,000 


85 


110 


500,000 
250,000 


100 
100 


100 105 
100 102 


1,000,000 
500,000 


POSITION DESIRED 


As Superintendent of Cas Works, 


By a young man fully experienced in the details of construction, 
manufacture, and distribution. Best of references. Address 
814-tf “CONSTRUCTION,” care this Journal. 


WANTED, 


Gas Superintendent. 


A thoroughly practical man as Superintendent 
of a large Gas Company. Must understand 
laying of street mains, manufacture of gas, 


ncaa 














and construction of works. 
tion to right party. Address, with full partic- 
““H. H. D., 71 Tribune Building, 

N. Y. City. 


ulars, 
829-2 


WANTED, 


One Set of 8 ft. by 10 ft. Purifiers, with 
10 in. connections, and One 10-inch Exhaus- 
ter. State price and condition. 

S. M. HIGHLANDS, Supt. 
- Clinton Gas Lt. & Coke Co., Clinton, Ia. 


Apparatus For Sale. 

Twenty Retorts, 12 in. by 20in by 8ft.6in. Also, 

Mouthpieces, Hydraulic Main, and Stand- 
Pipes. 














Cc. J. R. HUMPHREYS, Agent, 


829-4 Lawrence (Mass.) Gas Co 
ER en 


100 | 


Liberal compensa- | 


FOR SALE, 


One Air Condenser, 500,000 feet capacity. 

One Multitubular Condenser, 500,000 feet capacity 
One Anderson Tar Extractor, 500,000 feet capacity. 
Ten 12-inch Chapman Valves. 

| One Station Meter (‘Tufts’), 40,900 feet capacity. 


.| Seventy-Five 12-inch by 20-inch Mouthpieces, 


with Balmore’s Self-Sealing Lids. 


Allin good order. Address NEW HAVEN GAS LT. CO., 
819-tf New Haven. Conn, 





Established 1861. 


CAESAR BROS., 


MANUFACTURERS OF 


WIN AL MB 1 Bi DD 
Gas, Water Meter, and Clock 


DIALS. 


ALSO, 


Enameled Iron Plates in Colors, and the 
~ Patent Enameled Letters 
and Numbers. 





| 

: 

| We make a specialty of this class of work, and, with our long 

| experience of over 30 years, can guarantee not only satisfaction 
and correctness, but extremely low quotations. ESTIMATES 

AND SAMPLES FURNISHED ON APPLICATION. 


Office & Salesrooms, 11 Park Row, N.Y. 


Factory, 163,156,157, 159 West Avenue, Hunters 
Point, L. I., N. ¥. 


LUDLOW VALVE MFG. CO. 











| 
| 
| 


| 
| 
| 
| 


OFFICE AND WORKS, 
| 938 to 954 River Street and 67 to 83 Vail Av., 
TROY, N. ¥. 

| 5 


ydraulic Main wip Regulators, also 
Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


Send for Circulars. 


eT 
mR 


tor, etc., for Gas, Water, Steam, and Oil. 


48 in., outside and inside Screws. Indica- 
Sond for Circulars. 


Vaives.—Double and Single Gate, } in. to 


a 








Valves and Gates 


CHAPMAN VALVE MANUFACTURING: 


neeereenetiiee 


C0,, 
MANUFACTURERS OF 


for Gas, Ammonia, Water, Bte. 


Also, Cate Fire Hydrants With and Without Independent 


Nozzle Vaive. 


WORES & GEN’L OFFICE: 


Indian Orchard, Mass. 


All Work Cuaranteed. 
TREASURER’S OFFICE ¢ 


72 Kilby & (12 Milk Sts, Boston, Mass. 
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MOSES G. WILDER, MECH. ENGR. 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 

It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 

Correspondence Solicited with all who require a Reliable 
Governor, 


Fuel and Its Applications, 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7+50. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 











Governors | 





Rappleye’s Rheometric Governor Burner.” 
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Dear Sir—We have used your R. 
them exceedingly satisfactory. 


Y, 


Z 
7 
CZZZZZZ 





isfactory to them and generally to 
one. 


Mr. H. W. RAPPLEYE, 1345 Arch St., 





Free Sample and Special Price mee Gas Light Companies. 


ATHENS GAS Ligut Co., ATHENS, GA., May 17, 1889. 
Philadelphia, Pa.: 


G. Burners for several years on our street lamps, and find 


The item that concerns us most is the saving of gas, but be- 
yond this we are indirectly benefited by the increased illumination from this lesser quantity of 
gas. We have induced some of our consumers to use them, and the result has always been sat- 


is, as a kicking customer is transformed into a contented 


Every gas man knows that a contented gas customer is the noblest work of the Creator. 


Yours truly, Cc. D. FLANIGEN, Agt. 








H. W. RAPPLEYE, 28 14 Poplar sats Phila., Pa. 























The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 





' Bartlet Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 





Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 











LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


ST. 





IT 1S THE COMING BENCH 
FOR MAKING COAL GAS. 


It will Save from 50 to 
60 per ct. in Labor. 


LOUIS, MO. 
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Exclusive Agents in the United States S, i ak fe JY 
Goze System of ~ 
Lnclined hetor ta 












































ESTIMATES AND PIANS FURNISHED BY THEE 


LACLEDE FIRE BRICK MFG, CO., ST. LOUIS, MO. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Prop’r, 


633 Hast Bitfteenth St., N. Y- 


Modern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace. 











GREENOUGH’S PAT ET EB TT all s. Me | URC bean > maven J OR — oF aLTY 


tf DIGEST OF GAS LAW, 5 FRANKLIN EH. H HOUGH | Reversiere-STRoncest-Most ——— Easity Repaired 


Price, $5.00. Solicitor of American & Foreign Patents. 


This is a valuable and important work, a copy | 925 F. ST., WASHINGTON, D. C. 
of which should be in the possession of every gaz | 
company in the country, whether large or small. | 


As a book of reference it will be found invaluable, | Persons! attention given to the preparation and prosecution | 
of applications for Letters Patent. All business before the U.8. ad 


It is the only work of the kind which has ever | Patent Office attended to for moderate fees, NO Ageney in | “310 ELEVENTH AVENUE. NEW YORK 
been published in this country, and is most com- | the United States possesses superior facilities | —_[_—[_—_> cit ala dn aeainar tan weiner 


plete. Handsomely bound. Orders may besentto | for obtaimming Patents, or for ascertaining the paten | VERSIBLE BOLTED TRAYS IN THE MARK 
ability of inventions. Copies of patents furnisbed for 25 cen " - " . a “ 


A. M. CALLENDER & CO.. 32 Pine St.. N.¥V. | each. Correspondence solicited. 


CHICAGO GAS STOVE CO. FRIEDRICH LUX, 


MANUFACTURERS OF ALL KINDS OF 





(NEAR U.S. PATENT OFFICE.) 
































Ludwigshafen am Rhein and London 


Gas Cooking and Heating = +.3- arase 


APPLIANCES. GAS GOVERNORS, 
240, 242 & 244 West Lake St., Chicago. 


Send for Catalogue. 


JEWEL GAS STOVES 


MANUFACTURED BY 


GEORGE M. CLARK & COMPANY, 


157 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 


Gas Balance 




















WE USE NO CAS COCKS. 





All Flames are Regulated by a 
Direct Needle Valve. 


The JEW Ei: 


IS THE 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself, Jewel Circulating Water Heater. $16.00, 
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SELF-SEALING RETORT MOUTHPIECE AND LID. 


MANUFACTURED SOLELY BY 


The Continental Iron Works 


THOS. F. ROWLAND, President. 
Take tosh 0: 230 to Greenpoint. BROOKLI; x INT, IN. YY. 














Made for Joint made 
Round, Oval, under the well- 
or | | known 
“D” Retorts. | i, MN _ ae Balmore Patent 





This Mouthpiece and Lid was introduced to the public in 1884, and since then large numbers have been 
manufactured and sold. 
The following important Gas Companies have them in use at the present time, to any of which we refer: 





Charleston (S. C.) Gas Light Company. Taunton (Mass.) Gas Light Company. 
Williamsburgh (Brooklyn, N. Y-) Gas Light Co. Providence Cas Light Company. 

Bridgeport (Conn.) Gas Light Company. Central (New York City) Gas Light Company. 
Buffalo Mutual Cas Light Company. Northern (New York City) Cas Light Company. 
Palatka (Fla.) Gas Light Company. Stamford (Conn.) Cas Light Company. 
Gainesville (Fia.) Gas Light Company. Holyoke (Mass.) Gas Light Company. 
Syracuse Cas Light Company. Springfield (Mass.) Cas Light Company. 








THE DANGLER GAS RANGES AND STOVES, 


In calling the attention of those interested to our perfect working GAS STOVES 
anD RANGES, after a thorough and rigid trial of years, we have the unqualified 
assurance from the heads of over 6,000 households that ou: GAS RANGES anp 
STOVES are a perfect success for baking, cooking, broiling and roasting, and our 


HOT WATER DEVICE 


is a marvel of convenience and economy, fur- 









nishing an unfailing supply of hot water. 


Our line includes all the different styles of Ranges 
and Stoves, and we call special attention to our 


ELot Plates, 


which are especially popular on account of the size and 
style, and finished either in nickel or polished iron. 


We invite correspondence and send Catalogues on application. 


THE DANGLER STOVE AND MANUFACTURING CO., Cleveland, 0. 
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s —= (As ib lS RON SY 
OF ’ . 
Write for _ Write for 
249 S. 6th St., Phila., Fa., 
ilustrated =, ‘Mustrated 
Are now prepared to erect plants of their Oxy-Hydrocarbon | 
Process, to carburet coal gas up to any given or named candle Catalogue. ‘ Catalogue. 


power required for general consumption (for instance, from 20 to 
25 candles), and at a cost not to exceed one and three-quarters 
(1%) cents per candle power per 1,000 cubic feet increased, with 
&@ permanent and perfectly fired gas, not a vapor—a gas that 
will whiten the whole output of the works. 


\ 


a 


This gas can be furnished at a cost less per 1,000 cubic feet 


than the coal gas may be costing the company. The above ilinst:ation gives anvinterior view of an iron building designed and built by us 


Our system is such that we can furnish plants that will car _ ‘the nang Forge Co., * Portland, Dove The illustration is taken from a photograph, 
buret 50,000 cubte feet in 24 hours, or three or four million-feet Showing the jib cranes, steam hammer, and the general construction of the building, which is 
pe et ee 70 ft. in width by 180 ft. in length. The building is built entirely of iron—iron sides, iron roof, 
covered with corrugated iron—ard is absolutely fireproof. For Forge Shops, Rolling Mills, 
and that class of buildings this plan particularly commends itself. 


in the same length of time. One of our large benches or plants 
would be capable of generating 1(0,000 cubic feet of gas in 24 
hours, which would raise the candle pewer on 2,000,000 ‘feet 


(taking as a standard coal gas at 15 candies) 3 candles on the Offi d W k EA ST mS E RR L| N C O N N 
2,000,000 feet, enebling the works to deliver to consumers an 18 l ce a n O r S 5 « . 
cameo Gans oh, caRanENaS cur plant, Ce enate Gower Ung te (S.W. BOWLES, JR., Western Mangr., 556 Rookery Building, Chicago, Ill. 
increased es desired, at the same cost per candle power, less in- | A pancieg :- mM. B. CRANT, Enterprise, Miss. WM. PAYSON, San Antonio, Texas. 
terest on plant. (W.E.STEARNS, - - - 318 Odd Fellows Building, St. Louis, Mo. 
This is much Jess per candle power than it can be furnished ee — - - 
by the use of cannel coal or by vaporizing naphtha. With our 
process we improve the whole output in color—viz., whiten the G A Bey H oO Ly Dd E R PA I WN ll 


flame with the oxygen, as well as furnishing a thoroughly fired 























gas, and no possible danger of separation as there is with va- Use Only ! 

per Caen sts THE GOVERNMENT WATERPROOF PAINT. 
J.J. NEWE LL, ; Sec’y. Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 

September 4, 1890. THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Maas, 











KIRKHAM, HULETT & CHANDLER'S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Sulphureted Hydrogen and Carbonic Acid. 


MINIMUM WEIGHTIN MOTION @ MINIMUM DRIVING POWER ¢@ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @¢@ WITH MAXIMUM RESULTS. 














The “New” Washer-Scrubber, with Wooden “Bundles,” has been for many months in successful operation at the 
London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works 
The “Bundles” can be supplied to “Standard” Washer-Scrubbers already in use. 


GEO. SHEPARD PAGE, Sole Agt. for Western Hemisphere, 69 Wall St., New York. 
Water Gas! E*uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 


Utilizing any Kind of Low -Priced Coals. 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS, 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or Murray Will Hotel, New York City. 
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THE AMERICAN METER CO. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Olephragm Dry Meter AND Standard 2 Diaphragm Dry Meter. 


Apparatus for —* the aes and Quality of Gases. 








Meters for Measuring Natural Cas. 








MANUFPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, sire Ill. 


AGEHINCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sa. Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





eee 





CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 















American Gas Light Zournal. May 4, As 


ROOTS’ 
BYE-PASS VALVES. 





saienel 





GAS = 





: ~~. 
GAS VALWVE|BYE-PASS VALVE. 





Quick Acting, Automatic Action 
: Simple, Reliable 
Hfficient, Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


ROOTS’ 
NEW GAS EXHAUSTER. 











UNSURPASSED FOR 


Neatness of Design, Durability, Simplicity, Efficiency, and Economy of Power, 


THE ONLY EXHAUSTER MADE WHERE 


The Parts Needing Attention are External, and Easily Accessible. 


Send for Descriptive Cataloguc and Frice Krist. 


THE P.H. & F. M. ROOTS CO,, Patentees and Manufacturers, CONNERSVILLE, IND. 


8s. 8S. TOWNSEND. Gen, Agt., COOKE & CoO., Selling Agts., 163 & 165 Washington 





St., N. ¥. 
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THE UNITED 
GAS IMPROVEMENT CoO.. 


DREXEL BUILDING, PHILA., PA. 























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES #@ PURCHASERS OF GAS WORKS. 





S:andard ‘‘ Doub!e Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hrectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


C. D. HAUK, Prest. & Gen’l Manager. A. Ww. GREEN, Vice- Prest. N. A. MOOLARY, Sec. o'toem. E. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Leased, and Purchased. 























71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8S. during now in use is over 
the past four years. 25,000,000 ft. daily. 





THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank —— an: Biases. Work. 


Fifty Tanks now in operation show the sort of work done, Address 


W. C. WHYTE, - No. 15 Cortlandt Street, N: Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, O. I regard the Connelly Iron Sponge as the best | TROY, O. Recommend Iron Sponge to any Gas Company. 
form of oxide of iron of which I have any knowledge. is as good and far cheaper than lime, and far less labor poo 
E. McMILLIN, Eng’r. with it. R. A. Dittmar, Supt. 


OHIO PENITENTIARY, I take pleasure in saying that the WOOSTER, O. We have used your Iron Sponge about 8 months 
Iron Sponge bought of you two years ago, and which has been in con- | with entire satisfaction, and we shall continue to use it as long as we 
stant use ever since, has given entire satisfaction. Itdoesall youclaim can do so with the success we have had thus far. 








for it; in fact it reduces the cost of purifying to almost nothing—which Wooster Gas Lr. Co. 
certainly ought to be satisfactory. R. P. GREEN, Supt. HAMILTON, O. We have been using your Iron Sponge for the 
CINCINNATI, O. Our experience shows that by the use of Iron _ past 5 years exclusively—-using no lime with it—and it affords us pleas- 
Sponge in place of lime we have effected a saving of 1.4 cents per M. | ure to testify to its merits. Our present lot has been in use now over 
in cost of purification. A. HICKENLOOPER, Prest. | 16 months. D. H. HENSLEY, Sec. 
SANDUSKY, O. The Iron Sponge has been a great advantage | MANSFIELD, O. Our Company has been using your Iron 


and saving to us over old method. THos Woop, Supt. Sponge for 2 years in our works for purifying. It has been very sat- 


CADIZ, O. We have been using your Sponge for five years with | isfactory, and we would not know how to get along without its use. 
entire satisfaction, and at about one-fourth the cost when we used lime | G. S. Harris, Supt. 
for purification. A. N. Hammonp, Supt. | PORTSMOUTH, 0O. We have been using your Iron Sponge, and 

LOGAN O. We have no desire to go back to purification by lime. | 80 far it has given entire satisfaction. J. W. Smita, Sec. 

A. MICHIE, Sec. PAINESVILLE, 0. We have used your Iron Sponge for the 


LIMA, O. We have used your Iron Sponge for two years, nothing | past 2 years, and shall continue to use it. Jt gives perfect satisfac- 
else, and are entirely satisfied with it. Lima Gas Lt. Co. tion. J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 111 Broadway, New York. 
Wilbraham Bros., ?®ON MASS 


For Gas Purification. 


slant sie PA. Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, Soin chemical wors 


JOHN SCHRIEVER, Manager. 











SOLE MAKERS OF 


The Best Governor in the Market for Rotary or | Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


Steam Jet Exhausters. JARVIS ENGINEERING CO,, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


Wilbraham Cas Eshausters, COMPLETE STEAM OUTFITS FOR ELECTRIC 


LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boil 
BAKER ROTARY PRESSURE BLOWERS, wing athe ang 
ARMINGTON & SIMS CO. ENGINES, 
And. Botan Piaton. Pusn-ps.| ‘anaes. 


ag mg ete aa te Gas & Electric Light Co., Charles 
. : town, Mass.; Schenectady Gas & Electric Light Co., Schenectad 
Catalogues and Prices on Application. N. Y.; Brookline Gas Co., Brookline, Mass. - 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMP ANTES of the UNITED STATES & CANADA. 


Price, - - $5.00. 


A. M. CALLENDER & cO., No. 32 Pine Streot, N. Y. City. 
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Woods Gas Scrubbing and Enriching Apparatus. 























End Elevation. * Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a-great saving in the cost of enriching 


material. Where set up next after the Hydraulic main, this Scrubber produces-an 8-oz. Ammoniacal Liquor. 


JAMES R, FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction ‘System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 

























——AND THE—— 


W/O OD 
Automatically Repulatingse 


Arc Dynamos AND Lamps, 


~ Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 





Wocd Dynamo. 












NEW YORK, . - - 115 Broadway. PITTSBURGH, PA., : - 533 Wood Street. 
PHILADELPHIA, > > 907 Filbert Street. DALLAS, TEXAS . ~ - McLeod Building. 
CHICAGO, - - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, - 35 Now Montgomery Street. MEXICO, F Adams’ Successors, . a City of Mexico. 


BUFFALO, N.Y., ~- = = 228 Pearl Srteet. CUBA, Maicas & CO., - - Havana, 
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ENGINEERS. 





G AS AND WATER PIPES. 





GAS AND WATER PIPES. 





P. D, WANNER, Chairman. 
R. B. KINSEY, Secretary. 


A. H. MELLERT, Mangr. of Wks. 
F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





Spectals—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, ot 


BRANCH AND SPECIAL CASTINGS. 


3as-Llouse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 











GENERAL FOUNDERS AND MACHINISTS, 
Columbus, QChio. 


Gilbert & Barker Mfg. Co., 


90 John St.. New York. 








Pipe, Fittings, Valves 


SUPPLIES 


Of all kinds for Gas, Steam, 
Water and Oil. 


Illustrated Catalogue of 500 pages sent on application. 








DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Analyses of Gas, Fuel anid Gas Coals, Crude and Refined Petro- 
leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors 
and other Bye-Products. Fire Clays, Deposits in Mains, Water 
for Steam Making, Boiler Scale, etc , etc. Expert work in con- 
nection with ** Damages to adjacent water supplies and adjoin- 
ing properties.” Experimental Investigations for Inventors 


127 Pearl Street (Hanover Square), N. Y. 








JOS. R. THOMAS, 





‘No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants, 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 





FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


M. J. DRUMMOND, | EMAUS PIPE FOUNDRY. 


| DONALDSON IRON COMPANY. EMAUS, PA. 

















MANUFACTURERS OF 


SPECIAL CASTINGS AND LAMP POSTS. 
ie, ( Corbin Biting, 1 199 Brava, HY. ‘CAST IRON PIPE AND SPECIAL GASTINGS 


FOR WATER AND GAS. 


| 
| 




















A FEW POINTS 


That seem to have won public favor may be briefly stated, as follows: 


lst. The complete avoidance of the éffects of lost motion on all reciprocating 
parts, by the self-compensation of the Single-acting principle. 

2d. A high enough initial speed to admit of the Engine transmitting its 
ENTIRE POWER through direct-connection to the work to be done, 
rather than to waste a large percentage of it (and the fuel consumed) in 
propelling devices whose sole object is the production of requisite speeds. 

3d. A complete automatic lubrication of every part, so as to provide against 
the frailties and weaknesses of human nature. 

4th. An automatic governor so lubricated constantly that the standard RATE 
of speed is maintained on EACH and EVERY stroke of the Engine, 
instead of maintaining an AVERAGE rate of speed. 

5th. Through our high speeds (forbidden in Double-acting Engines) less 
weif .t per horse-power, less loss through internal condensation, less 
space occupied, less foundation, and less cost to the buyer. 

6th. The ability to procure repairs immediately, at any time, from a complete 
stock always carried at Pittsburgh, instead of having to await their 
manufacture after a break has occurred. 

7th. A minimum cost for repairs, these parts being made in large quantities 
and carried in stock. The total cost of repairs on all outstanding West- 
inghouse Engines during the year 1887 was less than one-and-six-tenths 
(144%) per centum of the cost of such Engines to the owners. 

8th. The ability of these Engines to be utilized in subdividing power. 














> THE WESTING OUSE E MACHINE COMPAN 





S.oF A. 














Kine’s Treatise on Coal Cas. 


A Standard text-book for the Engineers and Managers of Gas Works, and for all who are 
concerned or take an interest in the manufacture and distribution of Coal Gas, and in the 





utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine, 
and of Gas Cooking and Heating Appliances. 


In 8 Vols. Price per Vol., $10. Sold either by Volume or in Sets. 





AM. CALLLENDER & CO., 32 Pine St.. N. Y. 
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RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK, 


RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO., 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 


0. E.GREGORY. CC. E. GAUTIER. 











BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 








ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiTmITAM GARDNER & SON. 


Fire Clay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








GEO. C. HICKS, CHAS. A. REED, 
Prest. 3 


CHICAGO “Shae 
Retort and Fire Brick Co., 


Fire Clay Goods of all Kinds, 
AND BEST QUALITY ONLY. 


Regenerative Furnaces & Water Gas Goods. | 
45th St., Clark to La Sallie, Chicago. 














GEROULD'S IMPROVED RETORT CEMENT. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


A Cement for patching retorts, putting ou mvuthpieces, and | Materials for Gas Companies 


making up all bench-work joints. This Cement is mixed ready 


or use, Economic and thorough in ts work. Fully warranted | 


| 


o stick. For recommendations and price list address 


C.L. GHROUVULD & CO., 
5 & 7 Skillman St., Brooklyn, N.Y. 


| 
| 
| 
| 
Western Agent, H. 7. GEROULD, Mendota, DL. | 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tiie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


ied and Huff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
igxisx3 and 160x10x%. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Role Agevts the New Engiand States. 








Boston Fire Brick Work 


x= Gas Retorts and Settings 


Under the Personal Supervision of MOR. GHO. C. HICES late of Chicago. 


tire Clay Goods of all kixds, Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners, 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street, Boston, Mass. 


AUGUST LAMBLA, Vice-Prest. & Supt. 
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FRED. BREDEL, C. E., 


Contractor for the Gomplete Erection and Siemon of Gas Works. 
siiigiicttoes Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES. 


pair baainy phate wpm wre Adapted to Retort Houses 
With or Without 


Stage Level. 











No Condensers Required. 


No Naphthaline or Pitch 
is Formed. 


HIGHER CANDLE POWER. 


Tar & Ammonia Washers Inclined Retort 


WATER GAS WASHERS. Purifying Machine a eames ro aga 2. cosa + 000 Cu. Ft. 7 B enches. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL,, 
118 Farwell Ave., Milwaukee, Wis. 22 Beaver St., N. Y. City. 


THE NEW 
HENRY MAURER & SON, 77] ANDY BINDER 


FLEMMING’S 
(ESTABLISHED 1856.) 
a2 This article may be described as elegant 


3 | EXCELSIOR FIRE BRICK & CLAY 
Generator Gas Fu race “ in appearance, strong, durable, and possessing many special 
es qualities of its own. It allows the opening of the pages per- 
fectiv flat, whether one or several numbers are in the binder 
WORES, Perth Amboy, N. J. Any number can be taken out and replaced without disturbing 
OFFICE, 418 to 422 East 23d 8t., N. Y. he others. The papers are not mutilated for subsequent bind- 
- ing in permanent form. The binder is supplied with gilt side 
Clay Gas Retorts, title, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 
BEN CEL SHTTINGS, alue, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 
Fire Brick, Tiles, Ete. . 


Over 1,400 Retorts Now in 
Use in America. 


























on $i Yin . M. CALLENDER & CO., 32 PINE STREET, NEW YORK CITY. 
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By WILLIAM MOONE Y.. 
5 Consisting of Rules, Reference Tables, and Original Matter 
LL EEE Eee Pertaining to the Manufacture, Manipulation, and 
Te Distribution of Illuminating Gas. 














Materials furnished and Benches erected by 


| Ses, Se waete, walt asi atorocce. F rice, se. 











Address as above, or D.D. FLEMMING, Jersey Cl H1 =| A AW CALLENDER & CO., 32 Pine St., N. Y. 
| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


dditions have been made_to the text 
The present (the fifth) edition marks an important advance on, those’that*have gone before. Considerable a 
and much ef it has been rewritten and otherwise improved. Price,’cloth, $6. A, M. CALLENDER & CO., 32 Pine St.” N.Y, 
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DAVIS & FARNUM MFG. CO., 


WAT TEAAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. . BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








SINGLE, DOUBLE, “™ = ee TUBULAR, PIPE, 
por — == : : SF sup 


TRIPLE LIFT i,» i. i SINUOUS FRICTION 


Gasholiers. Samm Ris [ > cineaes 


OF ANY CAPACITY. “ium re — OF ALL SIZES. 


TRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 
—— ALSO — 


Gas and Water Pipe, F"langed Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 








Histablished i1iscl. Incorpor ated i18s8sl. 


KERR MURRAY MFG. CO. 


Dit WBZ, LD. 





Those who are in need of 


Holders or (as Works Apparatus of any flescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN BSTIMATE FROM Us 


before placing their order. 
4s we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


ne ee eee er 


Bistimateos, F’l4~ns anc. Specifications Furnished on Application. 
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BARTLETT, HAYWARD & CO. 


caine, nad. 
Triple Double, & Single- Lift oe matt ——, FHL IMD IDM LI IGG a Po - P U R i be E R i s 


GASHOLDERS. 









ROOF FRAMES 2 A BENCH CASTINGS, 
Cirders. ta : 4 aaa STORAGE TANKS. 
en = == _ == = Boilers. 


The Wilkinson Water in Penadan. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBEL LIME TRAYS. 
Gas Works Designed and Constructed. 








Pascal Iron Works, ©*™2's«° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water & Sugar Works 


ROO AAA po 
—— 


Bench Castings. Pras aN 


ys 


Iron Roofs. 


pie & awe 8v i ny 

Condensers. 3 Street Stops, 

Scrubbers. ) Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, and Triple-Lift Gas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


ocomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds ef Machinery furnislied on application. 


poh 
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Foundries & Works, tome ~ nae 
#iILLVILLE, FLORENCE, and ; 
and CAMDEN, N. J. ee € e9 Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURER? OF 






SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 















Scrubbers. 


BENCH WORE. 







iron Floors and Roofs, Plate Girders. 









Heavy ‘Loam Castings. 





HYDRAULIC WORK. 














Lamp Posts, Valves, Etc. 








ISBELL:PORTER COMPANY, 
(Successors to SMITH & SAYRE MFG. COMPANY) 
G. G. PORTER, Prest. 245 Broadway, a CHAS. W. ISBELL, Sce’y 


Machinery & Apparatus tor Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration of Gas Works, or for the 
Construction ot New Works. 













Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas.and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, etc. Purifying 
Roxea and “Standard” Sernbhers  Isbell'’s Patent Self-Sealing Retort Doors 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


_ ISBELL-PORTER COMPANY, 


(Successors to Smith & Sayre Mfg. Co.) 


No. 245 Broadway, = ~- =~ = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated G:s 
Company, of New York, writes, under date of Jan. 4, 1889: 

‘* We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Say’ 
Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Rrenner Se/f-Sealing Retort Deer. entire satisfaction.” 
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GAS WORKS APPARATUS AND CONSTRUCTION. (GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS, CONTINENTAL IRON WORKS. 


(SUCCESSORS TO HERRING & FLOYD) THOS. F. ROWLAND, Prest. WARREN E. HILL and Cuas. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Treas. 


Oregon Iron Works, 3] [ayes P, 0, Station G., BROOKLYN, N. Y. 


W. 20th & 2ist. Sts., bet. 10th & llth Avs., | a! 7 | ENGINEERS AND MANUFACTURERS OF 
NEW YORK city. ff | Gas Holders 


z | ; CONDENSERS, SCRUBBERS, VALVES, 
Reagpegers aan Contractors: § PURIFIERS, SELF-SEALING REPORT LIDS§ 


; ' 
C0 N STRU GC T id iN OF — ee 8 Hydraulic Mains, 
| = =F nee iat gee ee ‘ And all other articles connected with the man- 
GAS WORKS. | i. 


ufacture and distribution of Gas. 
" on F i % 8 oo. " é 9 y je . ee . je 
MANUFACTURERS OF H. RANSHAW, Prest. & Mangr WM. STACEY, Vice-Prest T. H. BircH, Asst. Mangr R. J. TARVIN, Sec. & Treas 


All Kinds of Castings and «= STACEY MEG. CO., 
General Ironwork 


cas apcanarus. sillgle and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS, BRIDGES, LAMP POSTS, 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, COKE CRUSHERS, BENCH CASTINGS, 


Valves, 
Hydraulic Hoisting Purifier Carriage, 

















And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Self-Sealing Retort Lids, Improved | Rolling Mill Machinery and Heavy Castings a Specialty. 
Valve Stand and Indicator, Foundry: Wrought Iron Works: 
Seller’s Cement. | 83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street; 
Plans, Specifications, and Estimates furnished for Construction = = = 4 
of New or Alteration uf Old Works. | Cincinnati, Onio. 























laurel Iron Works. 
FOUNDERS AND MACHINISTS, Address, No. 39 Laurel Street, Philadelphia, Pa, 


CHICAGO, pon BUILDERS OF 


Gas Works Apparatus, * “A SELOLDERS. 


Bontan Foundry ry 82, DEILY & FOWLER, 1Ii] 








PURIFIERS, CONDENSERS, EXolders Built 188s to 1890, Inclusive: 
B Omaha, Neb. Port Chester, N. Y. Paducah, Ky. Taeomy, Pa. (two) Central Gas Lt. Co., New 
enc h. or Scranton, Pa. (2d) New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y. York City (<4) 
Long Island City, N. Y. — N. J yi Seattle, W. _ aoe N. ¥. Pate Wash. 
Macon, Ga. Omaha, Neb. (2d San Diego, Cal. Copeord, N. H. n>xville, Tenn. 
SP ECIALS LAMP POSTS | York, Pa. Lynn, Mass. (2d) Northern Gas Lt. Co., of Dover, Del. (2d) Pottstown, Pa. 
: 5 5 Chester, Pa. Little Rock, Ark. New York. N. Y. Calais, Me. Victoria, B. C. 
| Hazleton, Pa. (2d.) Irvington, N. Y. Westerly, R. I. New Loodon, Conn. (24 Vancouver, B C. 
bce) . 2 Rr : os BB Be = FR Soy 9 Staten Island, N. Y. South Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
| Saugerties, N. i had Y. (2) pet eens N. J. Bay Shore, a = rr Mass. 
Clinton, Mass. (Lan. Mills) Woodstock, Ont. Attleboro, Mass. Vashington. D. C. y oonsocket, i 
Iron Roofs and Floors. Chattanooga, Tenn. Malden, Mass. Santa Cruz, Cal. Newport. R. 1. (2d) Simcoe, Can. 
Galveston, Texas. (8d.) Staten Island. N Y. (2d) Erie. Pa. (2d) Morristown, N. J Pittsfield, Mass. (2d) 
Plans and Estimates furnished for new works or extensions of | Fort Plain, N. Y. Wondstock. Ont. West Chester, Pa. (2d Lebanon, Pa Chattanooga, Tenn. (2d) 
old works. Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. 











WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Compenies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates. Furnished. 
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GAS COALS. CANNEL COALS, GAS ENRICHERS. 


avesp. Poms SSeS TINTS Bo OO, © sees 
228 & 229 Produce H=xchange, New Yor E. 


Cable Address, ‘‘ PERKINS, NEW YORE.” Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HON. W. LL. SOOTT, Prest. M. H. TAYLOR, Vice-FPrest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FPOINTS OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Aliso, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUOUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES (IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi 
tute for OIL OR NAPHTHA. ONE GROSS TON will produce 


ee ee ee lai 750,000 Candle Feet of Gas, and 26 Bushels 
a - wae of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
m parcels of one carload or more to any point in the United States or Canada. Cargo shinments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 

















JAMES & WILLIAM WOOD, Te Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. qian ry engeria 





Proprietors of the BATHVILLE COLLIERIES (which produce the | Gas Companies 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and) FOR ENRICHING COAL CAS. 
other Collieries. This Firm offer Correspondence solicited. 


| No. 43 Euclid Avenue, Cleveland, Ohio. 


STANDARD CAN NELS, | To Digs thaasmnelan. 


Unequ ale d G E ch ers. We make to order CAP BURNERS to burn any amoun 
as as mr i under a stated pressure. Send for samples. 


Analyses, prices, and ali furtber information furnished on application to “8” S*BV10F CLEANERS, DRIP PUMPS, and STREET 


MAIN PROVING APPARATUS. 


Agency for U.S., Room 70, Nos. 2& 4Stone St, NY.City, © * C=rRon=n. 


| 














_A Special Grade of Naptha for. 


24S N sth Street, Phila. Pa. 





| 
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The Despard Gas Goal Co., THE | 
DESPARD Gas coaL,| PENN GAS COAL CO, 


COrk. EE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Strect, Baltimore, Md 

ROUSSEL & HICKS, BANGS & HORTON. 


71 Broadway, N. Y. XS} AGENT. 60 Congress St., Boston 














-COXE BROS. & CO. 


Cross Creek, Sugar Loaf & Beaver Meadow 


Lehigh Coals. 
Ceneral Office, 143 Liberty St., New York. 
Boston, +0 Kilby Street; Phila , 420 Walnut Street ; 


Chicago, **The Rookery’’; Buffalu, Coal and Iron Exchange; 
Milwaukee. 91 Michigan Street. 


BE. B. BLY, Goen’l Asent. 








SIMPLE, STRONG, AND DURABLE. 


0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind, 
Correspondence Solicited. 











Electric Light Primer. | 


By OHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most important 
facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on th 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side). South Amboy, uJ. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 














FRANCIS H. JACKSON, Prest. EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 





THE WESTMORELAND COAL CO. 


| ae situated on the Pennsylvania and the Baltimore 


on kit Coke Crasher, 


Coal has been largely used by the Gas Companies of New England and the 


| giving qualities, and in freedom from sulphur and other impurities. 


A. M. CALLENDER & CO., 32 Pine St., N.Y. | Principal Office, 224 South 3d St. Phila., Pa. 


Chartered 1854. 


and Ohio Railroads, in Westmoreland County, Penn. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its: well-known 


Middle States, and its character is established as having no superior in gas 








THE CLERK GAS ENGINE Co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 





The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 





tending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any, other 
nanufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
umount of power for the least money (both in first cost and expense of running) of :my engine made. In support of 
his claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
a December, 1885, and heretofore published in these columns. These engines are espovially adapted for continuous 
unning under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 56 10. 15' 20. and 26 Horse Power. Ali Engines Cusranteed for One Year, 
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Po J. GRIFFIN & CO., 














Nos. 1613, 1615, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., cereo. k. PERSONS, Mangr.) CHICAGO, 


MANUFACTURERS OF 


}) METERS FOR MEASURING GAS 


IN ANY WOTrLUME. 


Nte”’-—- Provers, Gauges, Registers, Etc., Etc. Wameme 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS, 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 
















NATHANIEBI TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges 
Pressure and Vacuum Gauges. 













Dry Gas Meters. 
a Tih so roars’ experience and the METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
vCamwwrorkspapy. Patent Cluster Lanterns for Street Illumination. 
























CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 























CONSUMERS’ & STATION METERS, PRESSURE GAUGES. Etc., Ete. 
“Success” and “Perfect” ig Cas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
EBstablished 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and ry (as Meters, 


STATION METERS, METER PROVERS, 


ESEZPERIMENTAL METERS, SHOW OR GLAZED METEHRS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOP 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 

Manufactories: | GSAS STOVE Ss. Agencies: 
512 West 22d St.. N. y. | SUGGS “STANDARD” ARGAND BURNERS, 177 Elm Street, Cincinnati. 


244 & 216 N. Wells Street, Chicago. 
S10 North Second Street, St. Louis. 
222 Sutter Street, San Francisco. 


SUGG’S ILLUMINATING POWER METER, 
Arch & 22d Sts 9 Phila. Wet Meters, with Lizar’s “Invariable Measuring’? Drum. 














EE LME «& MciLHENN YW, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 





| ase 








WM. WALLACE GOODWIN, President and Treasurer T. STEIN. Vice-Presic . B. GOODWIN, Secretary and Superintendent. 


THE GOODWIN GAS STOVE AND METER CO, 


Successors to WW. A. GOoOonDw i in c& Co. 


1012, 1014 & 1016 Filbert St.;-Phila, Pa. 113 Chambers St., N.Y. City. 44 & 46 Dearborn St., Chicags, Ills. 
WALDO BROTHERS, Agenis, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station M: ‘crs (square, cylindrical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Coodwin’s Improved Lowe's Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Specii attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class in every particular, Orders filled promptly. 
G. B. EDWARDS, Manager, New York. Ss. S, STR ATTON, Manager, Chica ago. 














D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany, N. Y. 34& 36 West Monroe 8t., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PLESSURE GAUGES, ETC. 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our Tong experience (36 years’ wut personal supervision of every detail 
we fee _ustified in assuring the public that our goods will give perfect satisfaction. . Every Meter emanating trcm our establishment will bear the State 
(nspector’s Bapez, and will be fully warranted by us, Our Annual and Calendar will be sent to Gas Vompanie upon application. 
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GAS INTO POWER, 


BY THE 


OTTO GAS ENGINE. 


CAS POWER.—A Source of Revenue to Gas Companies ready to engage in Electric Lighting, building of 
Water Works, Electric Street Railways, etc. 

Coal for producing Cas is less in amount than that for producing Steam, both being measured on an 
equal amount of work performed. And, further, with Gas, 


5O to 90 per Cent. of Value of Coal is Returned 


by sale of Coke and Tar, according to the market value of these products. 











Labor for handling fuel is reduced, by its becoming centralized and confined to the gas bouse and frequently 
has not increased after the addition of a power station. 
With Gas Power, cost of fuel is strictly limited to the time of use. 


MANY VALUABLE SIZES 
AND RECENT I-3 to 100 
IMPROVEMENTS. HORSE POWER. 











Wherever Cas Companies tried Cas Power with Steam Power together in one Station, the use of 
Steam was subsequently abandoned or restricted, and Gas Power made to take its place. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Power the Leading Power or To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


: SCHLEICHER, SCHUM™M & CO., 
a ‘51 Monroe St. (Kent_Building), Chicago. 33d & Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 





